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IC-PS30 
Power Supply 


IC-271H 

Shown with internal 
power supply IC -PS35 


Huorescent Display. ICOM's 
high-visibility, multicolor display 
gives easy-to read display of all 
information necessary tor logging 
a contact. Frequency, mode, 
duplex, offset direction, RIT fre¬ 
quency. memory channel and PI 
tone can be displayed 

Scanning. The 10271H can 
scan memories and programmed 
sections of the band or modes 
Mode-S scan can be used to 
scan only memories with a par¬ 
ticular mode or lock out fre¬ 
quencies continuously busy so 
the receiver will not stop at that 
memory channel while scanning 

Other Standard features. 

To facilitate the operation of the 
0271H, ICOM has incorporated 
a duplex check switch, a 11-mode 
squelch, receive audio tone 
control, S-mefer. center meter, 
seven-year lithium battery 
memory backup, accessory 
connector and microphone 

Optional Features. 0271H 
options ore: switchable 
preamplifier, CTCSS 
encoder/decoder (encoder is 
standard), computer interface 
and voice synthesizer, 


Size. Only 11N inches wide 
by d ir inches h>gh. the 0271H 
styled to look good and engi¬ 
neered for ease of operation. 


For the ultimate in Iwo- 
meter communications. ICOM 
presents the IC-271H transceiver 
with a high dynamic range 
receiver and a 100 watt 
transmitter Operating from the 
IC-PS30, IC-PS15, Of the internal 
IC-P535 (optional), the IC-271H 
brings all the advanced 
functions of the latest CPU 
controlled radios to your shack. 

100 Watts., Now a two- 
meter base station with 100 
watts of internal power! The 1C- 
271H provides all the power 
required for operation from 
remote places to repeaters, or 
for simplex 


Subaudlbie Tones, ' 

Included as a standard feature 
are 32 built-in subaudlbie tones 
which are easily selected by ro¬ 
tating the main tuning knob. FI 
tones may be stored into memory 

w 

32 FuIFFunotion Memories. 

Each tunable memory holds 
frequency, offset, offset direction, 
mode and subaudible tone 
Each parameter is selected by 
rotating the main tuning knob in 
conjunction with the switches on 
the front panel 

PtL Locked at 10Hz. An 

extremely law-noise, professional 
receiver and a good signal-to- 
noise ratio PLL allows the IC- 
271H's synthesizer to lock fa 10Hz 
providing receiver performance 
unparalleled by any other VHF 
receiver 


The 10271A. The C-271A 
with 25 watt output is available 
and has the same features as 
the IC-271R plus an optional 
1C-PS25 internal power supply ti 
make it o compact go 
anywhere two-meter base 
station See the IC-271A(H) an 
other fine ICOM equipment at 
your ICOM dealer today. 


ICOM 


The World S 


ICOM America, Inc. 2112-116rh Ave NE. Oellevue. WA 98004(206)454-0155 / 3331 Towerwood Drive. Suiie 307, Ctoltos.TX 75234(214)620-27 

obligation All COM radios ygnrftconriy exceed FCC regulations limnng sputous emissions 27l HiOfl 
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Trimsteel Design n Only 


— V#/r 11 y 

lirleered 


8'8" in diameter and engin 


to hold exact dimensions. 


Absolutely Affordable - 

The answer for penny pinchers who 


need easy assembly and low 
shipping. 


cost 


Versatile Mounting Capability - 

Approximately 3 feet smaller than ordinary dishes. 

May be mounted in environments unable to accom¬ 
modate larger dishes. 

Four Year Limited Warranty - Unsurpassed in the industry, it’s 

built to last. 

■ 

Rugged Construction — Galvanized steel, 18 gauge thickness and 
can easily handle all weather conditions. 

WILSON 

P. o. Box 50070 IVI 1C ROWAVE 

Henderson, Nevada 89016 SYSTEMS| I NC. 


Toll Free (800) 634-6898 


Antenna is shown with optional LfiA cover 
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Digital DX-terity... that outstanding 
attribute built into every KENWOOD 
TS-430S that lets you QSY from 
band to band, frequency to fre¬ 
quency, and from mode to mode 
with the speed and ease that will 
give you a dominant position in DX 
operations. 

KENWOOD;S TS-430S. a revo¬ 
lutionary. ultra-compact. HF trans¬ 
ceiver has already won the hearts 
of radio Amateurs the world over. 

It covers 160-10 meters, including 
the new WARC bands (easily modi¬ 
fied for HF MARS). Its high dynamic 
range receiver tunes from 150 kHz- 
30 MHz, It utilizes an innovative UP 
conversion PLL circuit for superior 
Frequency stability and accuracy. 
Two digital VFO’s allow fast split- 
frequency operations. A choice of 
USB, LSB. CW. or AM, with FM 
optional, are at the operators finger- 


Eight memories store frequ 
mode, and band data, wit 
battery memory back-up. Memory 
scan and programmable automatic 
band scan help speed up opera¬ 
tions. An IF shift circuit, a'tuneable 
notch filter, and a Narrow-Wide 
switch for IF filter selection help 
eliminate QRM. It has a built-in 
speech processor. A fluorescent 
tube digital display makes tuning 
easy and fast. An all-mode squelch 
circuit, a noise blanker, and an RF 
attenuator control help clean up the 
signal. And there's a VOX circuit, 
plus semi-break-in, with side-tone. 
All-in-all, it just could be that the 
expression "Digital DX-terity" is a bit 
of an understatement. 

TS-43QS Optional Accessories: 

In typical KENWOOD fashion, there 
are plenty of optional accessories 
for this great HF transceiver. There 
is a special power supply, the 
PS-430. An external speaker, the 
SP-430, is also available. And the 
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tips. All Solid-stale technology per- L ,n, n T f r , 

mils inputs of 250 watts PEP on r % ? Tf" 0 br f ket T ' s ava,l ‘ 
SSB, 200 watts DC on CW, 120 & ab,e ,0f mobile operation. The 

watts on FM (optional), oi 60 
watts on AM. Final amplifier 
protection circuits and a 
cooling fan are built-in. 




automatic: antenna tuner was 


designed primarily with the TS-430S 
in mind, and for those who prefer to 
‘roll their own" the AT-130 antenna 
tuner is available. The FM-430 FM 
unit is available for FM operations. 
The YK-88C (500 Hz) or YK-88CN 
(270 Hz) CW filters, the YK-88SN 
SSB filter, and the YK-88A AM filter 
may be easily installed for serious 
DX-ing, An MC-60A deluxe desk 
microphone, MC-80 and MC-85 
communications microphones, an 
MC-42S mobile hand mic„ and an 
MC-55 8-pin mobile microphone, 
are available, depending on your 
requirements. TL-922A linear ampli¬ 
fier (not for CW QSK), SM-220 sta¬ 
tion monitor, PC-1A phone patch, 
SW-2000 SWR/power meter 160-6 
meter, SW100A SWR/power/volt 
meter 160-2m, HS-4, HS-5. HS-6, 
HS'-7 headphones, are also available. 
More information On the TS-430S 
is available from authorized dealers 
of Trio-Kenwood Communications, 
1111 West Walnut Street, 
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One year ago . . . 

It's hard to believe a year has passed since we put together the 1983 annual antenna issue. That was my first 
May special as Editor-in-Chief (though I had joined ham radio in the fall of the previous year). Gracing the pages of 
that issue was the start of a series of articles on vertical phased arrays that promised to examine in detail every impor¬ 
tant aspect of that subject from design through construction. Most appropriately, the final article in that series appears 
in this special antenna issue. I would not for a moment suggest that it is either easy reading or the answer to everyone's 
antenna requirements, but as the author has repeatedly stated, the series takes the mystery out of antenna develop¬ 
ment and squarely places that topic into the realm of science. Though the author has primarily concentrated on the 
75-meter band (where his interests lie — and considering the present sunspot cycle trend, it's not a bad idea), the 
concept he presents is well suited for use on other bands. It's a series I heartily recommend reading and rereading. 

While still on the subject of verticals, how would you like to be able to remotely control a fine performing antenna 
on your three favorite low bands: 160, 80, and 40? Robert Leo, W7LR shows you how with his 70-foot vertical that 
uses inexpensive irrigation pipe and a five position switching control head and RF deck. It's simple and effective, and 
with a flick of a switch, gives you full coverage of the three bands without any retuning ... a very nice addition, 

I might add, to any installation that uses a no-tune synthesized transceiver. 

From the United Kingdom comes an ingenious and quite effective design for an antenna and tuner that enables 
operation on the three highest bands (20, 15, and 10). R.C. Marshall, G3SBA, shows how an old standby antenna, 
an "8JK," can be end-fed to provide performance comparable to that of the standard center-fed version. The more 
remarkable aspect of his development is a sophisticated antenna control unit that enables the operator to step through 
each of the bands in narrow segments using a BCD switching circuit. The original motivation for this elaborate design 
was the author's need for an unobtrusive, high performance three-band antenna installation. Food for thought for 
those with small lots and big ambitions (DX, that is). 

On a different angle, ham radio received an innocent enough sounding call several months ago from a gentleman 
who said that he had carefully read Lawson's series on Vagis for the HF bands and would be interested in providing 
a somewhat similar presentation for the VHF/UHF bands. From subsequent conversations with Stan Jaffin, WB3BGU, 
it soon became obvious that not only had he thoroughly understood Lawson's series, but that he'd also investigated 
the works of several prominent VHF/UHF designers including Kmosko and Johnson, Greenblum, Tilton, Viezbicke 
and Knadle. With the aid of a computer (a mainframe, I believe), he generated a series of tables and associated 
patterns which examined in fine detail the effect of iterating Yagi parameters for the enhancement of gain and front-to- 
back ratio. His first article, appearing in this issue, is concerned with the 2-meter band with emphasis on the weak 
signal segment. Very methodically various director tapering schemes are shown and logical conclusions drawn. The 
series will continue over the next several months, with the same care given to the examination of Yagis for the 220 
and 432 MHz bands. Like Lawson's series, Stan's is not meant for casual reading, but rather for use by experimenters 
who wish to build a strong foundation in their understanding of Yagi antenna design. 

While in the VHF/UHF World; Joe Reisert, W1 JR, one of our featured columnists, has done it again. The no-nonsense 
delivery of information he's famous for has carried into this special antenna issue. In his column on page 110, he ex¬ 
amines the "slightly" important area of performance parameters. Gain, beamwidth, front-to-back ratio, sidelobes and 
VSWR are defined and their interrelationships explored. He doesn't stop there, but continues to discuss other areas 
of considerable importance to the antenna designer such as feed systems, wind load, structural strength and preven¬ 
tive maintenance. In the second part of his article — of special interest to those who attend antenna measuring con¬ 
tests — Joe shows how one can actually determine gain and come pretty close with an estimate once the major side 
lobe levels are known. In reading the article perhaps you'll recognize several of the common mistakes that can turn 
a VHFer's hair a lighter shade of white. 

Sometimes it appears that very few new antenna ideas are generated, and that recent developments are old con¬ 
cepts introduced to meet new needs. A case in point is what's known as a "stretch" or phase compensated dipole. 
The concept, first introduced in the 40s and possibly a decade earlier, illustrates a technique whereby the addition 
of series capacitors, periodically located throughout an antenna's legs, create a uniform current distribution over the 
entire length of the radiator. The particular version explored by David Atkins, W6VX, sports a low angle of radiation, 
high efficiency and wideband performance. 

This annual antenna issue continues with techniques using just a GDO, noise or RF bridge — or more elaborately, 
a microcomputer — to match simple antennas. 

For those intrigued with verticals, a large ground radial system is a must and W7IV shows you how it can be done 
with the use of a home-built wire plow. 

Naturally pleased with this month's useful editorial content, we also take considerable satisfaction in setting a new 
ham radio record: because of the outstanding support of you, our readers, and our advertisers, this issue sets an all- 
time record for advertising space sales. To ail involved, a hearty THANK YOU. 

Remember, I always have room for just one more manuscript. If you have an idea for an article you'd like to write, 
send it in or stop by the ham radio booth at the Dayton Hamvention, April 27-29. Let's talk about it. 

Rich Rosen, K2RR/1 
Editor-in-Chief 
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MFJ VERSA TUNER 0 

•JSftrn SIVS5S TBSST IffigfS! 


MX j VHF 
CONVERTER 


300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN. 
MATCHES VIRTUALLY EVERYTHING FROM t.8 TO 30 MHz. 

MFJ's faitiSt silling lunar packs In plenty of new futures! 

• Now Styling! Brushed aluminum front All metaJ cabinet 

- • New SWR/Waff meter! More accurate Switch selectable 

\ 300/30 watt ranges Read lor ward/relieved power 

* Now Antenna Switch! From panei mounted Select 2 coax 

C lines, direct or through tuner random wire/balanced tine or 

luner bypass for dummy toad 

* New airwound inductor! Larger more efficient Imposition air 
* wound induclor gives lower losses and more waits out Run up 
to 300 watts RF power output Matches everything from 1 8 to 
30 MHz dipoles inverted vee random wires, verticals, mobile 
whips, beams balanced and coax lines Built-in 4 i batun for 
balanced lines lOQOV capacitor spacing Black 11x3x7 inches 
Works with ail solid state or tube rigs. Easy to use anywhere 


NEW 

FEA TLJRES 


RTTY/ASCII/CW COMPUTER 
INTERFACE MFJ-1 22A S99.95 


POLICE/FIRE/WEATHER 
2M HANDHELD CONVERTER 

Turn your synthesized scanning $39.95 
2 meter handheld Into a hot Police/ * ■ mfj 
F l re/Weal h er ba n d sea n n er f j 1-3 1 a 

144-148 MHz handhelds 

r ecei ve Po I ice/ FI re on 154 - 

158 MHz with direct ire- HMMfll 

quency readout Hear EJSSj 

NOAA maritime coastal 

plus more On 160-164 MHz 1 r 

handheld and rubber ducky 

Feedihru allows simultaneous 

scanning of both 2 meters C 

and Police/Fire bands No 

missed calls Crystal controlled Bypass/Off 

switch allows transmitting fop io 5 watts) Use 

AAA batlery PMxIVtal 1 /? in BNC connectors 

MFJ/BENCHER KEYER 

deluxe MFJ 

that fits right on the Bencher iambic paddle 1 
MFJ Keyer - small in size, big in features Curtis 
SG44-B 1C, adjustable weight and tone,Iront panel 
volume and speed controls iB-50 WPM) Guilt’ 
in dot-dash memories Speaker, sidelone, and 
push button selection of semi-automabc/lune 
or automatic modes Solid state keying Bencher 
paddle is fully adjustable heavy sleet base with 
non-skid feet Uses 9 V baitei y or 110 VAC with 
optional adapter MFJ-1305. S9 95 


1 KW DUMMY LOAD 


Tune up fail, extend 
life of finals, reduce 

QRMl Rated 1KW CW fffj jFjn«jN# - 

or 2KW PEP lor 10 min 

utes Half rating for 20 

minutes, continuous at 

200 W CW, 400 W PEP 

VSWR under 1.2 to 30 

MHz, 15 to 300 MHz 

Oil contains no PC8 

50 ohm non-inductive resistor Safely vent 
Carrying handle 7 s /axfi^ in, 

24/12 HOUR CLOCK/ ID TIMER 

MFJ-103 

$34.95 

Switch lo 24 
hour GMT or 

Gallery backup 

maintains time during power outage ID timer 
alerts every 9 minutes after reset Switchable 
seconds readout Elapsed Hmer Just star! clock 
from zero and note time of event up to 24 hours 
Bright blue 6" digits Aldrm with snooze 
function Synchronrzabte with WWV Lock 
function preveols mis-setting Power out. alarm 
on indicators Black 5x2x3 in 110 VAC. 60 Hz 


Send and receive computerized HTTY/ASCII/ 
CW with nearly any persona! computer (VIC-20, 
Apple. TfiS-80C Atari, Tf-99. Commodore 64, 
eic.} Use Kamronics or most other RTTV/CW 
software Copies both mark and space, any shift 
{including 170,425. 850 Hz)and any speed (5-100 
WPM RTTY/CW. 300 baud ASCII) Sharp 8 pole 
active filter for CW ana 170 Hz shift Sends 170. 
850 Hz shift. Norma i/Reverse switch etiminates 
retuning Automatic noise limiter Kantronlcs 
compatible socket plus exclusive general purpose 
socket 8x1%x6 in 12-15 VOC or 110 VAC with 
adapter, MFJ-1312, S9 95. 


Maximize I jP* • u 

your antenna |_ ,! \ 

performance' $59,95 MFJ-2020 

Tells whether to shorten or lengthen antenna for 
minimum SWR Measure resonant frequency, 
radiation resistance and reactance 
New Features: individually calibrated resistance 
scale, expanded capacitance range (fl50 pf) 
Built-in range extender for measurements be 
yond scale readings 1-100 MHz Comprehensive 
manual. Use 9 V battery. 2x4x4 in 

INDOOR TUNED ACTIVE 
ANTENNA 

M Worfd Grabber” rivals or exceed! reception 
of outside long wires! Unique tuned Active 
Antenna minimizes mtermod. improves select’ 
ivfty. reduces noise outside tuned band, even 
functions as preselector with external antennas 
Covers 0.3 30 MHz. Telescopingamenna 
Tune, Band. Gain, 

On-off bypass controls r ~ 2f 

6x2x6 in. Uses 9V L rti A tiL I 

battery, 9-18 VDC Of I ™ ■ 

HO VAC with adapter. 1* . ■ ■ -- W 

MFJ 1312. S9 95 S79.95 MFJ-102Q 


DUALTUNABLESSB/CW 
FILTER 9fAD CRQ 


Dual fitters give unmatched performance! 

The primary filter lets you peak, notch, low 
pass or high pass with extra steep skirts 
Auxiliary filter gives 70 db notch, 40 Hz peak 
Both filters tune Irom 300 to 3000 Hz with 
variable bandwidth from 40 Hz to nearly flat. 
Constant ouipui as band width is varied linear 
frequency control Switchable noise limiter for 
impulse noise Simulated stereo sound for CW 
lets ears and mrnd reiecl OEM Inputs for 2 rigs 
Plugs inio phone jack Two walls for speaker 
Off bypasses filter 9 10 VDC or 110 VAC with 
optional adapter, MFJ 1312, S9 95 


VHF SWR/WATTMETER 

MFJ-812 $29.95 


Low cost 
VHF SWR/ 

Wattmeter! 

Read SWR 
(14 to 170 MHz) 
and forward/ 
reflected poweF 
at 2 meters Has 30 and 300 watts scales Also 
read relative field strength 4x2x3 in 


ORDER ANY PRODUCT FROM MFJ AND TRY IT-HO 
OBLIGATION. IF NOT DELIGHTED, RETURN WITH¬ 
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING) 

• One year unconditional guarantee • Made In USA 

* Add J4 00 each shipping/handling * Call or write 
for fret retilog. ever TOO product!. 


TO OROER OR FOR YQUH NEAREST 
DEALER, CALL TOLL-FREE 

BOO-647-1600. Call 601-323-5669 
in Miss and outside continental USA 
Telex 53-4590 MFJ STKV 


MFJ ENTERPRISES. INC. 

Box 494. Mllllsilppl State. MS 39752 


More Details? CHECK-OFF Page 146 













A BETTER ANTENNA 


WHY SETTLE FOR LESS? 

LOOK WHAT THE MOSLEY TA-33 OFFERS 


3 Element full power 

All stainless steel hardware 

Ease of assembly 

No balun required 

Now a 2 year limited warranty 

Now a standard 2" mast adapter 

Built to last 


L* 


Expandable to 30 or 40 meters 
Superb front to back ratio 
Excellent gain 


s 

uT ’ 


I I * 


M KW H 




FruDMcy to MHz 


Outstanding SWR 


Jl 0 I I Mi 1U 21 rt JU I'M »L* 

FVequmcy in MHz 


l* M I 11 Ml I Ml MS JU II HI JM 2*1 1.-1 

Frequency in MHz. 


SPECIFICATIONS 
Forward gain 
Ffoni-to BacK Ratio 
Power rating CW 

SSB 

Feedpoint Impedance 
VSWR HI Resonance 
Matching System 
Number of Elements 
Longest Element 
Boom Length 
Mast Size 
Turning Radius 
Wind surface area fin sq 
ft.) 

Wind load 

(ElA standard 80 mphi 
Assembled Wl 
Shipping Wt 


1KW 

2KW P E.P. 

52 ohm 

1 5 to t or better 

Mosley 

3 

28' 

14 

IVj" or 2' 

156" 

5,7 

114 ibs 

39 l bs 

44 lbs 


Used around the world 

Work CW or phone 
without tuning or 
adjusting antenna 

A great antenna 
for the new solid 
state rigs 


ALL MOSLEY ANTENNAS 
AND CATALOGS AVAILABLE 
AT QUALITY DEALERS 
OR CALL TOLL FREE 

1-800-325-4016 

ASK ABOUT OUR FALL SPECIAL 

Pncea and specifications 
subject to change 
without nonce or 
obligation 


REMEMBER WHETHER YOU USE TRAPS OR LINEAR LOADING, 80b GAIN IS 8db GAIN 

YOUR RECEIVER CAN'T TELL THE DIFFERENCE . MOSLEY , , TRAP MASTERS QUALITY STILL SETTING THE PACE 


Mfowiau E/aaframa* 

A DIVISION OF WURDACK & ASSOCIATES INC 134*1 BAUR BOULEVARD ST LOUIS. MO 63132 1314-99A7872 






















NOW THE PRO-SEARCH'BASIC MODEL 
PSE-1A DIGITAL ROTOR CONTROL 

ONLY $ 199.95 



For Contesters, 

DX’ers, Handicapped 
Operators and General 
Purpose Ham 
Operators: 


The Most Advanced 
Antenna Control 
Availble... 


■ Bright Easy to 
see Vz " LED's. 

8 Automatic Brake 
Control 

8 Single Button 
Movement 
8 2 Memories 
8 Punch in Headings 


Contesters: 


Pro Search Rotor Controls 
handles your Rotor for you! 

No Mods to your Rotor just 
connect your present 8 wire 
cable to our unit and it will 
allow you Hands Off Operation 
while brightly displaying your 
Rotors position on Vz inch 
LEDS. 

DX'ers: 

The PSE-1A automatically 
handles the Rotors brake 
protecting you against 
accidently dropping it in while 
your Rotor is still moving* 

New or Old Hams: 

Need a complete system? 

Add a new Telex Ham-JV for 


Pro-Search is 
Adaptable To Many 
Systems, Simple 
To Install, 


No modifications are 
necessary. 

Disconnect your 
present antenna 
control system and 
connect ours. 

PSE 1A is used with 
HAM-M. HAM-IL 
III. IV, and TXi. 

Other models 
available 


'Piffled wdh permission TELEX*HV gain 


PSE-tA + Ham IV* 299 95 
PSE-tA + T2X* 344 95 


Programmable 
Keyboard and Memory 
Fundion* 




only S1Q0.00 when purchased 
as a package! Don't miss this 
one offer only available for a 
limited time^Pro-Search The 


WHY NOT HAVE THE BEST |N CONTROL SYSTEMS 

FOR PENNIES MORE? 


To Order: 

1 -800-3254016 

1-314 994 7872 ^Missouri! 


Quality Controller Company. Compare Our Price To A Manual System 0f Wr | te: 


— Very Close — 

In Performance Light Years Away! 
Remember You Only Make This Purchase Once. 


Pro Search Electronics Inc 
1344 Baur Boulevard 
St. Louis. Mo. 63132 
■Paienr Pending 


































































Linear 



Bipolars 



• High linear power and gain 


NEL1306 PjdB - 38 dBm typ. 

G|<jB - 7.5dBm typ. 

NEL1320 PidB =43dBmtyp. 

G]dB = 6.0 dB typ. 

• 13.5 volt operation 

• Pt-Si/Ti/Pt/Au metallization system 

• Emitter ballasting 

• Silicon nitride passivation 



From our latest line of NPN epitaxial power 
transistors, NEC now introduces the NEL1300 
range of linear power bipolar devices. The 
series is available in a low cost metal-ceramic 
stripline package offering linear power output 
levels of 6 watts and 20 watts. Designed 
primarily for mobile and base station operation 
in the 1300 MHz band, the series is compatible 
with single sideband and other popular mod¬ 
ulation modes requiring high linearity com¬ 
bined with high output power and gain. 



26 28 30 32 

Input Power, P in (dBm) 



1300 MHz 450 MHz 


NEL132081-12 


32 34 36 38 

Input Power, P, n (dBm) 




NE41137 

NE720 
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Exclusive sales agents for NEC Corporation, Microwave Semiconductor Products. 

Headquarters. Santa Clara, CA 95050 • 3260 Jay Street • (408)988-3500 • Tlx. 34-6393 or 171197 

In Europe Contact: NEC Electronics (Europe)GmbH * Oberrather Strasse 4 • 4000 Dusseldorl 30 • West Germany 
Tel 0211/650301 ■ Tlx 841 8581353 or 8587419 
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TOP ARRL OFFICES WERE SHAKEN UP IN A STRONGLY CONTESTED ELECTION March 26. Elected to 
League - presidency was First Vice President Larry PriceT W4RA - while Great Lakes Division 
Director Len Nathanson, W8RC, was named First Vice President. Gar Anderson, K0GA, retained 
his Vice Presidency, while Southwestern Division Director Jay Holladay, W6EJJ, was also 
elected a Vice President. Out entirely is Carl Smith, W0BWJ, who had moved up to President 
from First Vice President after the death of Vic Clark, W4KFC, in November. 

Just What This Means To The League 1 s Future is hard to gauge as yet, though some knowl- 
edgeable League observers believe it r s "just "the beginning of a period of internal strife 
and major policy shifts. It’s no secret that many of the staff have been very unhappy over 
recent changes in work schedules, and the new administration is not believed to be very 
sympathetic to their complaints. 

AN UNCOORDINATED REPEATER HAS BEEN SHUT DOWN by the FCC in southern California. The 
action - cameT after the operator of a coordinated repeater (to which the uncoordinated 
repeater had caused interference) and the area coordinator, TASMA (the Two Meter Area Spec¬ 
trum Management Association), filed complaints with the FCC. Cited in the FCC’s action was 
a policy letter written last April by the FCC's Jim McKinney to WA2DHF of the Tri-State 
Repeater Group, in which he stated that in cases of interference the FCC would support co¬ 
ordinated repeaters and the organizations that provided their coordination. 

IT 1 S ALMOST A HORSE RACE TO SEE WHICH VEC WILL ADMINISTER the first Amateur exams under 
the new Volunteer Exam Program. DARA plans to give exams at the Dayton Hamvention the last 
weekend in April, the Anchorage Amateur Radio Club is believed to be on about the same time¬ 
table, and the DeVry ARS plans its first exam session by May 8 at DeVry's Chicago campus. 

The proposal of a sixth VEC, "VEC Region Four, Inc.," has also been accepted for the fourth 
call area, but a fifth district group's proposal has been returned for revision. 

The FCC's Proposal To Permit Reimbursement Of VEC Expenses was released March 9, with 
a Comment due date of April 16 and Reply Comments - due May 1. In it the Commission proposed 
letting either the VEC or VE collect the fee, with the VEC setting up procedures by which 
VEs could also be reimbursed for their expenses. Despite the unusually short comment 
period on this NPRM, Commission procedures make it unlikely that VECs can actually begin 
collecting fees before late summer. Since the ARRL directors have taken the firm position 
that they won't make their VEC proposal to the FCC until fees are in place, other VEC pro¬ 
grams will be up and running in much of the country before the League can even start its 
own. Even the work the League has already done on the volunteer program isn’t being utilized. 
When one of the newly appointed VECs approached the League recently with the suggestion that 
the VECs already in place and the League share their efforts on the exam question and answer 
pool, in order to assure uniform exams throughout the country, that VEC was told "the League 
has invested a lot of time and money in that effort and doesn't feel it can share it!" A 
further unknown factor is the new League administration, which could make radical changes 
in the direction the League is taking in the VEC program. 

A Volunteer Amateur Exam Program In Those Parts Of The Country not yet represented by a 
VEC will become" a" must before much longer, with or without the ARRL. The FCC's intention is 
to get out of Amateur license exams entirely before the end of 1984, with the exception of 
possible special review exams for Amateurs whose licenses are suspect. 

THE CHICAGO_AREA FCC-AMATEUR 2-METER INTERFERENCE COMMITTEE held its second meeting 
March 14, drawing repeater representatives from all over northern Illinois and southeast 
Wisconsin. DFing techniques and equipment, both Amateur and FCC, were discussed at some 
length, and the Commission representatives distributed forms they’d like used for documen¬ 
tation and reporting of jamming problems. 

This Program Is Being Watched By Washington As A Possible Prototype for the long-awaited 
program - toincorporate Amateur volunteers in the FCC’s enforcement - effort. At present the 
Chicago Field Office wants to know about on-going interference problems, but on an "organized" 
basis through designated representatives of each repeater. 

The Group Voted Unanimously To Continue The Program , and expressed very positive senti- 
ments toward the - Chicago Field Office people and their willingness to work with and for the 
area Amateur community. The next meeting will probably be held in June. 

FULL PRIVILEGES ON THE 1900-2000 kHz PORTION OF 160 METERS were restored to U.S. Amateurs 
in a March 22 FCC action - which noted that Canadian Loran-A operation on 160 has ended. 


as 


W2NSD's PROPOSAL TO REQUIRE CW RETESTING OF ALL AMATEURS has been rejected by the FCC 
being "without merit" and ,r not presenting any blew or novel issues...." 


mg any 


A PROPOSAL TO GIVE NOVICES ALL-MODE PRIVILEGES ON 220 MHZ is being prepared for FCC sub- 
mi ssTorT - IrrinT3r :; Ma3r^B3rTlA2MCT73~ _ anH - Tro5nON\ Rationale for the proposal, which would limit 
Novices to 233.40-233.75 MHz, is to improve usage of the band while allowing Novices to 
take part in public service activities and gain "hands-on" experience with other modes. 

AMATEUR STATIONS WILL BE PERMITTED IN THE OLYMPIC VILLAGES in Los Angeles after all, it 
now appears. After drawn-out, on-and-off negotiations due largely to concerns about security, 
the Olympic Committee has agreed to permit three stations in the competitor's compounds. A 
limited number of volunteer operators, all subject to detailed security clearances, will be 
permitted to operate the stations and provide a communications link back home for those 
Olympic competitors whose countries permit it. 
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smoke signals 

Dear HR: 

In response to Fred Norvick's com¬ 
ment on heat sinks (Comments, Octo- 
er, 1983), the use of a capacitor in the 
power line feeding a heat sink cooling 
fan might cause the fan to increase 
speed to the point that it might start 
sending "smoke signals." If the added 
capacitance and the inductance (of the 
fan) are (series) resonant at 60 cycles, 
only the ohmic resistance remains in 
the circuit, causing the fan to draw 
more current than it is designed for. 
You will have to experiment with dif¬ 
ferent capacitor values to find the one 
that will make the fan rotate more 
slowly. I increase fan speed in my 
2-meter linear (4X250A) during the 
SSB transmit cycle and let it "coast" 
during receive periods. 

Rudolf Frank, DJ4BZ 
Burgkirchen, Germany 

AM update 

Dear HR: 

In Bill Orr's comments on "ancient 
modulation" in the February issue of 
ham radio (page 65), Bill correctly 
points out how Amateur Radio voice 
quality has deteriorated since the ad¬ 
vent of SSB. Today,even on VHF-FM, 
a medium fully capable of extremely 
good audio quality, voices typically 
sound more like they are coming from 
tin can telephones than from sophis¬ 
ticated communications equipment. 
Many of the most expensive HF and 


VHF transceivers, loaded with all the 
latest "bells and whistles," come 
equipped with cheap CB-style hand 
mikes and tiny speakers. The prevail¬ 
ing philosophy seems to have been 
that in Amateur Radio, voice quality 
does not matter. Certainly we can do 
better than that. 

I must take issue with one statement 
in Bill's article, however. Users of AM 
have not "gradually retreated to ob¬ 
scure regions of 160 and 10 meters." 
AM activity can be heard daily on most 
of the HF bands. AM'ers, now a mi¬ 
nority, tend to operate within certain 
portions of the bands, much in the 
same manner as RTTY and SSTV 
operators. The most commonly used 
AM frequencies are 1880-1900, 1985, 
3860-3890, 7160, 7285-95, 14286, and 
29,000-29,200 kHz. If anything, there 
has been a renewed interest in 
Amateur AM in recent years. It is in¬ 
teresting to note in looking through the 
ads that AM is being increasingly in¬ 
cluded on the newer "all-mode" trans¬ 
ceivers. Moreover, some of the latest 
rigs are capable of very decent voice 
quality on AM and SSB. The Amateur 
equipment market is extremely cost 
competitive, yet the inclusion of AM 
on a transceiver must add considerably 
to its selling price. The major Amateur 
equipment manufacturers are large 
companies with worldwide markets. It 
is inconceivable that marketing re¬ 
search data would not be a factor in 
the design of their products. These 
manufacturers simply would not drive 
up the cost of their transceivers by in¬ 
cluding the AM mode if they were not 
convinced that there is a substantial 
demand for Amateur equipment with 
AM capability. 

Most AM'ers are particularly inter¬ 
ested in voice quality; some of the 
AM signals heard on the ham bands 
would put many broadcast stations to 
shame. There has already been some 
Amateur experimentation with pulse 
duration modulation, and AM'ers 
routinely use advanced techniques 
such as equalizers, delay/reverb (not 
CB-style echo boxes), and other proc¬ 
essing techniques. Many AM opera¬ 
tors use older equipment they have 


refurbished themselves, and there are 
even some home-built stations on the 
air! Modern AM techniques have not 
completely bypassed Amateur Radio. 
The "Amateurs" in our ranks who 
deride those of us who operate and ex¬ 
periment with amplitude modulation 
usually turn out to be individuals who 
take pride in their ignorance. 

Donald Chester, K4KYV 
Woodlawn, Tennessee 

volunteer examiners: 
keep standards high 

Dear HR: 

I am concerned about the honesty 
of the Volunteer Examination Program. 
Right now we have many licensed 
"Amateurs" who could not pass an 
honest General Class examination. I 
have suggested to the ARRL that all 
volunteer examiners be Extra Class 
with at least 10 years of experience, 
and furthermore, that the volunteer ex¬ 
aminers be required to affirm and cer¬ 
tify that they meet the requirements 
for Extra Class in all respects, includ¬ 
ing code and theory, and that improper 
conduct in the administration of the 
examination would lead to license 
revocation. The ARRL has not yet 
responded to these suggestions. 

The government recognizes that the 
skilled Amateur is a valuable asset. 
During the war all of the Electronic 
Field Engineers at Raytheon were 
Amateurs. (Clark Rodimon from ARRL 
Headquarters headed up this group.) 
The four senior people in the Bureau 
of Ships Radar Design Branch were 
Amateurs. At that point you knew 
what to expect of an Advanced or 
General Class Amateur, but I doubt if 
the same standards are applicable 
today. 

I.L. McNally, K6WX 

Sun City, California 


s SHORT CIRCUIT HOTLINE -n 

Building a current ham radio project? Call the 
Short Circuit Hotline any time between 9 AM and 
Noon, or 1 to 3 PM — Eastern time — before you 
begin construction. We'll let you know of any 
changes or corrections that should be made to the 
article describing your project. 

{See "Publisher's Log,” April, 1984, page 6, for 
details.) 

V-— 603- 878-1441 - J 
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AEA Brings You The ANTOR Breakthrough 


We are pleased to announce three new AMTOR products. Our new software package that will allow you to operate 
AMTOR with your CP-1 is called AMTORTEXT™. A complete hardware terminal unit and AMTORTEXT software plug¬ 
in cartridge for the Commodore 64 computer is called the MICROAMTOR PATCH™. We also have new applications 
software packages for the AMT-1 and Commodore 64 or VIC-20 computers 


NEW AMTORTEXT ™ 

AMTORTEXT™ is a LOW COST software package that will allow the CP-1 and Commodore 64 
computer to be used as a multi-mode AMTOR TERMINAL. Compare the outstanding FEATURES 
and PRICE ol the AT-64 [AMTORTEXT for Commodore 64) to the competition: 

* KEYBOARD OVERLAY instructions (eliminates constant referral to manual) * STATUS * 

INDICATORS on screen * Easy to follow MENU * ARQ. MODE A- MASTER OR SLAVE * EEC 
MODE 8 * MODE L (LISTEN TO MODE A) *SPLIT SCREEN with 2000 CHARACTER TYPE 

AHEAD transmit buffer* WORD MODE for error correcting with DEL KEY until space or CR is sent IBS' 

* R E MOT E ECHO shows characters tra nsm itted as they are val i dated by other station * easy entry 
of your SELCALL for automatic response to ARQ calls * BREAK-IN MODE to interrupt sending 
station * LTRS/FIGS REVERSE for assistance in MODE L sychronlzlng * TEN MESSAGE 

BUFFERS OF 256 CHARACTERS EACH * AMTOR timing synced to host computer internal CRYSTAL OSCILLATOR 

* PROGRAMMABLE TRANSMIT DELAY can be saved to tape *AUTOMATlC PTT * POWERED BY HOST COMPUTER * includes 
INTERFACE CABLE for AEA model CP-1 COMPUTER PATCH™ 

The AMTOR software TIMING ROUTINES have been written by Peter Martinez. G3PLX (father of AMTOR) which means you can be 
sure of having NO SYNCHRONIZING problems with other AMTOR stations adhering to the established international AMTOR 
standard PROPER SYNCHRONIZATION is an ABSOLUTE must for AMTOR! 

NEW MICROAMTOR PATCH ™ $89.95 List CALL FOR PRICE C-64 AMTORTEXT 

MICROAMTOR PATCH'" is a NEW LOW-COST, HIGH-PERFORMANCE AMTOH 

1 -■< t SOFTWARE/HARDWARE computer interface package The MICROAMTOR PATCH 

- (model MAP-64) INCORPORATES AMTORTEXT software (described above) for the 
A Hftv Commodore 64 computer All circuitry and software is incorporated on a single, plug-in 

cartridge module featuring the following 


TRUE DUAL CHANNEL MARK AND SPACE 
MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS * AUTOMATIC THRESHOLD 
\ CORRECTION for good copy when one lone is obliterated by ORM or SELECTIVE 

FADING • EASY* POSITIVE TUNING with TRIPLE LED INDICATOR * NOT a low-cost, 
easily ■ , pullable , phaselocked loop detector!!! • SWITCH SELECTED 170 Hz or WIDE 
SHIFT on receive • AUTOMATIC PTT * demodulator circuitry powered by your 12 VDC 
supply to AVOID OVERLOADING HOST COMPUTER and for maximum EMI ISOLATION * EXAR 2206 SINE GENERATOR for 
AFSK output * SHIELDED TRANSCEIVER AFSK/PTT INTERFACE CABLE PROVIDED * FSK keyed output 

The MicroAmtor Patch is structured for easy upgrading to the AEA CP-1 Computer Patch™ advanced interface unit without having to 
buy a different software package! Simply unplug the external computer interface cable (supplied with the MicroAmtor Patch) from 
the MicroAmtor Patch and plug it into the Computer Patch 


$149.95 List MAP64 CALL The Model MAP-64/2 incorporates the C-64 MBATEXT" PROM 
__ ______ on the same board wilh AMTORTEXT for low cost RTTY/CW 

$239.95 / MAP-64/2 FOR PRICE ascii/amtor operation. 

AMT-1 

The AMT*1 is the DEFINITIVE AMTOR TERMINAL UNIT which all future AMTOR units 
will be measured against. All you need for full AMTOR operation is a dumb ASCII terminal 
(or personal computer and emulation software) and a normal HF transceiver and antenna 
With theAMT-1 you will receivethe following features: •SENSITIVE FM DEMODULATOR 

• FOUR POLE ACTIVE RECEIVE FILTER • TOTAL CONTROL FROM KEYBOARD or by 
COMPUTER. PROGRAM CONTROL • 16 LED PANADAPTOR TYPE TUNING 
INDICATOR • CRYSTAL CONTROLLED AFSK MODULATOR • RECEIVE/TRANSMIT 
standard RTTY • TRANSMIT MORSE CW • MORSE RECEIVE field installable option 

• AUTOMATIC PTT • 13 from panel LED STATUS INDICATORS • all METAL 
ENCLOSURE for maximum RFI immunity • operates from your 800 ma 12 VDC power 

source $589.95 List CALL FOR PRICE AMT-1 

Applications software for C-64 or VIC-20 

AEA also offers an applications software package for the Commodore VIC- * 

20 (model AMT-1/VIC20-1) or 64 computer that is resident on a plug-in PROM 
CARTRIDGE and includes the INTERFACE CABLE to go between the | 
computer and the AMT-1. KEYBOARD OVERLAY instructions are also i 
included for easy operation without the Instruction manual TheCOMM-64 
program (model AMT-17C64-1) offers SPLIT SCREEN OPERATION with ten I 
MESSAGE BUFFERS, it also offers UNATTENDED OPERATION with 
automatic MESSAGE RECORDING and AUTOMATIC STATION 
INDENTfFICATtON. fcaa q,c i ;«+ ecn ac* 


Shown with optional AMT-1 Consols Stand. 
COMM-64 with CRT Monitor and cassette 
recorder f Not included) 


PLEASE SEND AEA CATALOG 


Address 


'SUGGESTED AMATEUR DISCOUNT PRICE THROUGH 
PARTICIPATING DEALERS ONLY 

C&A ROBERTS, INC. 

18511 Hawthorne Bfvd., Torrance, CA 90504 
213-370-7451 800-421-22 58 


Brings you the 
Breakthrough! 
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applied Yagi antenna design 

part 1: a 2-meter classic revisited 


Computer model 
analyzes, updates 
Kmosko-Johnson designs 

The Yagi antenna model developed by the late 
James Lawson, W2PV, provided a rigorous method 
for exploring'Yagi antenna design and performance. 1 
Because his primary interest was the HF region, 
Lawson's nine-part series 2 emphasized the two- 
through six-element Yagis that, because of boom 
length, are useful mainly below 30 MHz; the ability of 
his model to measure the performance of the multi¬ 
element and multi-wavelength Yagis found in VHF and 
UHF applications, however, was also discussed. 3 

This series adapts Lawson's model for use with 
specific VHF and UHF antenna designs. A computer 
model is used to optimize forward gain and front-to- 
back (F/B) ratios for the weak signal area of given 
VHF/UHF bands. Each resulting antenna design can 
be polarized either horizontally or vertically, or 
stacked for enhancement of specific performance 
parameters. 

basic technical parameters 

Several technical assumptions underlie the analyses 
in this series. First, all Yagi antenna designs are based 
on non-conductive booms. Methods for conversion 
of element lengths to round or square conductive 
booms are readily available. 4 Second, a non-reactive 
driven element is used; this means a self-impedance 
value of 73 + jO. Third, antenna feeding methods are 
left to the user's discretion; any number of proven 
feeding methods are available for VHF and UHF 
Yagis. 5 Finally, wherever it is possible, common inter¬ 
vals such as 0.125 or 0.0625 inches are used for Yagi 
antenna elements or iterations. Few Radio Amateurs 
can readily measure and cut antenna elements to 
smaller tolerances, and the use of computer iteration 
assures finding optimized lengths at these intervals. 
However, as stated above, the driven element is an 
exception and will be stated to the nearest 0.000001 
inch. 


I The purpose of this series is to provide analyses of 
Yagi antenna designs for application above 50 MHz. 
There is no real limit to the number of iterations that 
can be run against a given antenna design. However, 
the practical side of any design effort requires that 
some sort of sampling be made, particularly in terms 
of the analyses that are performed and the select few 
that are reported. This is the rationale for limiting this 
first article to six variations of a basic design, with 
each variation presented in terms of gain and F/B 
optimization. 

the classic Kmosko-Johnson design 

One of the best known designs for a 144 MHz anten¬ 
na was published 28 years ago. 6 Combining variable 
director spacing, tapered elements, and a 3.44 wave¬ 
length boom, this design represents the results of a 
long empirical process on the part of James Kmosko, 
W2NLY, and Herbert Johnson, W6QKI, the designers. 
Another version of this same antenna, but with dif¬ 
ferent reflector length and spacing as well as a different 
element mounting method, was published later. 7 As 
the original design is more widely known, it is the one 
selected for computer analysis. 

Table 1 contains the original Kmosko-Johnson 
antenna dimensions and wavelength values for 144.0 
MHz. The element diameter is 0.09375 inches, and 
each element is spotwelded across the diagonal of a 
0.75 inch square metal plate. The plate is screwed to 
the top of a 1.25 inch diameter aluminum boom. 

Conversion of this antenna to its non-conducting 
boom equivalent presented several problems. While 
information for preliminary estimates was available, 8 
it was decided to sidestep the issue via the use of the 
brute force computer iteration method. 

As the design frequency was also to be shifted to 
144.5 MHz, initial iterations of reflector and director 
lengths were made across a wide range of values. The 
element diameter remained as in the original design; 
two samples of the intermediate results are presented 
in table 2 and table 3.* Because the designers 

*ln reading these and the tables that follow, it should be noted that only 
the length of the first director is specified. Each table's title contains the taper¬ 
ing scheme to apply to subsequent directors. 

By Stanley Jaffin, WB3BGU, 800 Stonington 
Road, Silver Spring, Maryland 20902 
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asserted that their non-tapered antenna was in fact 
the optimal gain antenna, locating the parasitic ele¬ 
ment lengths for maximum gain at the new design fre¬ 
quency would result in a comparable antenna. 

In terms of the actual antenna undergoing computer 
iteration, the designers specified that to move the 
design frequency within the 2-meter band, only the 
element lengths had to be changed. The spacing be¬ 
tween the elements for frequencies between 144.0 and 
148.0 MHz remains the same as at 144.0 MHz. There¬ 
fore, the experimental 144.5 MHz antenna was used 
as a standard for comparison, as shown in table 4. 
The apparent changes ih element spacings are due to 
slight shortening in wavelength at the new design fre¬ 
quency. The lengths of the parasitic elements are sup¬ 
plied with each iteration. 

Frequency response parameters are provided for 
each of 12 optimized antennas. Since 144.5 MHz is 
the design frequency and the designers specifically 
showed how performance was made to drop dramati¬ 
cally above 146.0 MHz, a range of 142.5 to 146.5 MHz 
is used. Each frequency performance table contains 
nine data points, with 144.5 MHz as the frequency 
center. 

computer-designed 
Kmosko-Johnson antennas 

Performance measurements were supplied for 


table 1. Original Kmosko-Johnson antenna design for 
144.0 MHz. 




length 

element 

cumulative 


element 

(inches) 

spacing (A) 

length (A) # 

1 

reflector 

41.500 

0.0000 

0.0000 

2 

driven 

39.500 

0.2440 

0.2440 

3 

director 1 

37.750 

0.0854 

0.3294 

4 

director 2 

37.625 

0.0915 

0.4209 

5 

director 3 

37.500 

0.0915 

0.5124 

6 

director 4 

37.375 

0.1952 

0.7076 

7 

director 5 

37.250 

0.3904 

1.0980 

8 

director 6 

37.125 

0.3904 

1.4884 

9 

director 7 

37.000 

0.3904 

1.8788 

10 

director 8 

36.875 

0.3904 

2.2692 

11 

director 9 

36.750 

0.3904 

2.6596 

12 

director 10 

36.625 

0.3904 

3.0500 

13 

director 11 

36.500 

0.3904 

3.4404 


Cumulative length (A) of antenna. 


tapers of 0.000, 0.125, and 0.25 inch. The last was a 
special taper wherein the first three directors used a 
0.125 inch taper and the remaining directors tapered 
at 0.25 inch. 

In order to analyze the Kmosko-Johnson design 
more thoroughly, and to illustrate the ease and utility 
of computer-based Vagi antenna design, three addi¬ 
tional tapers (0.0625, 0.1875, and 0.25 inch) are in¬ 
cluded. Here, 0.25 is a linear taper applied equally to 
directors two through eleven. 

E-plane (cartesian) plots (figs. 1-13) are presented 
for the Yagis in each tapering procedure and are cal¬ 
culated at 144.5 MHz. A computer line printer served 
as the output device, with the attendant limitations 
of the standard 11 x 14 7/8-inch page size. The dB 
range is 0 to 60, with calculated values in excess of 
60 shown as 60 dB. For some antennas this may indi¬ 
cate a trough instead of a null, but little accuracy is 
lost as nulls of this magnitude are rarely achieved in 
practice. The degree range is 0 to 180, with every sec¬ 
ond degree (0,2,4,6, and so on) being plotted. Because 
computer printers are discrete output devices, only full 
integer dB values can be plotted, meaning that 10.75 
dB at 100 degrees is printed with an "E" (for E-plane) 
at 11 dB at 100 degrees. A skilled artist (WA9MXB) 
has drawn curves in place of the discrete E's; these 
are the fine plots that appear as figs. 1 through 13. 
The plots in the rest of this series are generated in a 
similar manner. 

General observations are presented after the discus¬ 
sions of the major attributes of each of the six tapers. 
As has often been the case with antennas, there are 
no absolutes. Often the “best" antenna is more a func¬ 
tion of the station operator than of any of the anten¬ 
na's electrical or mechanical attributes. 
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Communications in the Andes 
Mountains takes an antenna that'll 
go the distance in performance 
and durability. It's a long walk back 
down the hill for a replacement 
Larsen Kulduckie ™ portable an¬ 
tennas used for seismological sur¬ 
veying in the Andes are meeting that 
challenge Proving they can scale 
mountains without scaling down 
their performance. 

Larsen makes over 20 VHP and UHF 
models to mate with most popular 
handhelds , Alt designed with double 
protected electrical connections at 
the maximum stress points so the an¬ 
tenna can bend 180 degrees in any 
direction With a copper plated 
radiating element that uses power 
to communicate not for dielectric 
heating. Two layers of low dielectric 



Sleek PVC coating that 
^ doesn t touch element to 
ceruse dielectric to ss 

Two layer'; of low dielectric 
ioss, hoot shrinkable 
}\ tubing protects radiating 

|IL element 

Copper plated radiating 
^element uses power to 
communicate 

Soldered electrical 
connection covered 
s^ with copper jacket 
and flooded with 
solder for double 
Strength 


Long life silver plated 
steel pins or piated 
brass connections 


Xi]i<Jucta &n o trodemorh of (orson flectronKS. Inc 
USAondCanoaranianen ihi. Canucfa 


loss heat-shrinkable tubing that pro 
tect the element without deter 
ioratingperformance Ando top 
coat of PVC that gives the Kulduckie 
portable antenna a sleek finish. 

Even if your communications don 't 
take you to toe Andes these anten¬ 
nas deliver peak performance al¬ 
most anywhere 

That fuil measure of performance 
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taper = 0.000 

The designers specified that a zero taper resulted 
in an optimized forward gain and a comparatively poor 
F/B. Table 5 depicts the iteration producing the zero 
taper's optimum gain of 15.601 dBi (fig. 1), and table 
6 depicts the iteration producing the F/B optimization 
of 32.918 dB (fig. 2). The differences in reflector and 
director length indicate that these are in fact two 



table 2. Iteration of the Kmosko-Johnson antenna with 

a reflector length of 39.75 inches at 144.5 MHz. 


director 1 

gain 



(inches) 

(dBi) 

F/B (dB) 


36.500 

15.199 

11.426 


36.625 

15.277 

11.559 


36.750 

15.351 

11.796 


36.875 

15.421 

12.174 


37.000 

15.486 

12.750 


37.125 

15.542 

13.619 


37.250 

15.583 

14.952 


37.375 

15.593 

17.112 


37.500 

15.546 

21.106 


37.625 

15.385 

32.100 


37.750 

14.998 

23.112 

table 3. Iteration of the Kmosko-Johnson antenna with 

a reflector length of 41.375 inches at 144.5 MHz. 


director 1 

gain 



(inches) 

(dBi) 

F/B (dB) 


36.500 

14.968 

12.975 


36.625 

15.075 

13.204 


36.750 

15.182 

13.545 


36.875 

16.288 

14.038 


37.000 

15.388 

14.745 


37.125 

15.476 

15.766 


37.250 

15.538 

17.285 


37.375 

15.577 

18.953 


37.500 

15.492 

23.907 


37.625 

15.302 

29.637 


37.750 

14.903 

22.009 

table 4. Baselined 

antenna at 

144.5 MHz with fixed 

parasitic element 

spacings and parasitic element 

lengths supplied during iteration. 



length 

element cumulative 


element 

(inches) spacing (A) length (A) 

1 

reflector 

— 

0.0000 0.0000 

2 

driven 

39.320721 

0.2449 0.2449 

3 

director 1 

— 

0.0857 0.3306 

4 

director 2 

— 

0.0918 0.4224 

5 

director 3 

— 

0.0918 0.5142 

6 

director 4 

— 

0.1959 0.7101 

7 

director 5 

— 

0.3918 1.1019 

8 

director 6 

— 

0.3918 1.4937 

9 

director 7 

— 

0.3918 1.8855 

10 

director 8 

— 

0.3918 2.2773 

11 

director 9 

— 

0.3918 2.6691 

12 

director 10 

— 

0.3918 3.0609 

13 

director 11 

— 

0.3918 3.4527 


O 10 20 30 40 50 60 70 80 90 100 HO I20 130 140 150 160 170 180 

OEQREES 


FREQUENCY - 144.500 
ELNUM = 15 
ELDIAM * 0.09375 
REF - 3 8.7500 


DIR 2 * 36.7500 
TAPER i 0.0000 
FGAiN*)5 069 
FB - 32.916 


fig. 2. Plot of the zero taper. F/B optimized antenna. 



r- t- r- 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 -r- 1 - 1 -r- 1 i 

0 10 20 3 0 40 50 60 70 80 90 IOO 110 120 1 30 140 150 160 170 180 

DEGREES 


FREQUENCY * 144.500 
ELNUM - 13 
ELDIAM * 0.09373 
REF ■ 40 .1230 


DIR1 = 37.0000 
TAPER - 0.0623 
FGAIN • 13.618 
FB = 16.276 


fig. 3. Plot of the 0.0625 taper, gain optimized antenna. 
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table 5. Maximized gain iteration for taper of 0.000 with 
a reflector length of 40.250 inches. 

director 1 gain 

(inches) 

(dBi) 

F/B (dB) 

36.500 

15.540 

15.365 

36.625 

15.601 

17.729 

36.750 

15.543 

19.153 

36.875 

15.190 

15.053 

37.000 

14.230 

9.410 

37.125 

11.340 

6.648 

37.250 

9.259 

-0.370t 

37.375 

5.347 

-4.911 

37.500 

1.635 

-8.585 

37.625 

0.580 

-8.842 

37.750 

1.319 

-7.336 

table 6. Maximized F/B iteration for taper of 0.000 with 
a reflector length of 38.750 inches. 

director 1 gain 

(inches) 

(dBi) 

F/B (dB) 

36.500 

13.248 

21.148 

36.625 

15.190 

17.977 

36.750 

15.069 

32.918 

36.875 

14.744 

18.295 

37.000 

13.996 

9.756 

37.125 

12.430 

4.130 

37.250 

9.601 

-0.571 

37.375 

5.489 

-4.758 

37.500 

1.348 

-7.580 

table 7. Frequency response parameters for gain max¬ 
imized antenna with a 0.000 taper. 

frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.259 

11.162 

143.0 

15.344 

12.022 

143.5 

15.440 

13.266 

144.0 

15.537 

15.126 

144.5 

15.601 

17.729 

145.0 

15.524 

18.591 

145.5 

15.082 

13.846 

146.0 

13.920 

8.321 

146.5 

11.736 

3.390 

table 8. Frequency response parameters for F/B max¬ 
imized antenna with a 0.000 taper. 

frequency 

gain (dBi) 

F/B (dB) 

142.5 

14.872 

9.832 

143.0 

14.989 

11.304 

143.5 

14.508 

12.832 

144.0 

15.104 

17.813 

144.5 

15.069 

32.918 

145.0 

14.844 

18.294 

145.5 

14.113 

9.726 

146.0 

12.310 

3.985 

146.5 

9.032 

-0.944 


t This computer model calculated negative F/B because the rear lobe 
radiated greater amplitude than the forward lobe. 
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0 10 20 30 40 50 €0 70 80 90 IOO HO (20 130 (40 (50 (60 ( 70 160 

OEGREES 


FREQUENCY = 144.500 
ELNUM = 13 
ELOIAM i O 09375 
REF - 40.2500 


DIR 1 - 37 50000 
TAPER - O 1250 
F6AIN ~ 10.362 
FB - 22.124 


fig. 6. Plot of the 0.125 taper informational antenna. 


significantly different antennas. Table 7 presents the 
optimized gain antenna's computer performance 
across the 4 MHz bandwidth, and table 8 does 
likewise for the F/B optimized antenna. Using this 
taper, a superior design frequency F/B ratio can ap¬ 
parently be obtained at a sacrifice of only 0.5 dB in 
gain. 

taper = 0.0625 

This antenna was not presented by the designers 
and is totally a product of computer iteration. Table 
9 presents this antenna's optimized gain iteration for 
15.618 dBi (fig. 3), and table 10 does likewise for the 
optimized F/B iteration for 30.473 dB (fig. 4). As was 
the case with the zero taper, these two optimized 
antennas are significantly different antennas. Table 
11 presents the gain optimized antenna's performance 
across the 4 MHz bandwidth, and table 12 does 
likewise for the F/B optimized antenna. Compared to 
the zero-taper antenna, this antenna can be Optimiz¬ 
ed to a slightly higher gain or to a higher F/B ratio 
within the weak signal area part of the band. 

taper = 0.125 

Of the three antennas they presented, the designers 
specified this antenna (fig. 5) as their best all-around 
performer. Table 13 presents the optimization itera¬ 
tion that produced the highest gain and F/B calcula- 


table 9. Maximum gain iteration for taper of 0.0625 with 

a reflector length of 40.125 inches. 


director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

36.500 

15.345 

12.341 

36.625 

15.454 

11.532 

36.750 

15.510 

13.955 

36.875 

15.581 

15.538 

37.000 

15.618 

18.276 

37.125 

15.573 

23.686 

37.250 

15.344 

24.391 

37.375 

14.742 

15.243 

37.500 

13.474 

9.103 

37.625 

11.192 

4.135 

37.750 

7.587 

-0.538 

table 10. Maximum F/B iteration for taper of 0.0625 with 

a reflector length of 39.375 inches. 


director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

36.500 

15.330 

11,114 

36.625 

15.399 

11.803 

36.750 

15.460 

12.798 

36.875 

15.510 

14.395 

37.000 

15.533 

17.195 

37.125 

15.491 

23.497 

37.250 

15.300 

30.473 

37.375 

14.778 

15.783 

37.500 

13.579 

9.177 

table 11. Frequency response parameters for gain max- 

imized antenna with 

a 0.0625 taper. 


frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.341 

11.401 

143.0 

15.422 

12.240 

143.5 

15.503 

13.435 

144.0 

15.577 

15.248 

144.5 

15.618 

18.276 

145.0 

15.565 

23.786 

145.5 

15.288 

22.055 

146.0 

14.580 

14.019 

146.5 

13.168 

8.283 

table 12. Frequency response parameters for F/B max- 

imized antenna with 

a 0.0625 taper. 


frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.306 

11.839 

143.0 

15.391 

13.622 

143.5 

15.451 

16.556 

144.0 

15.455 

22.877 

144.5 

15.300 

30.473 

145.0 

14.756 

15.518 

145.5 

13.421 

8.826 

146.0 

10.878 

3.697 

146.5 

6.892 

-1.099 
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table 13. Maximized gain and F/B iteration for taper 
of 0.125 with a reflector length of 40.250 inches. 


director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

36.500 

15.156 

12.144 

36.625 

15.241 

12.282 

36.750 

15.324 

12.524 

36.875 

15.404 

12.909 

37.000 

15.481 

13.494 

37.125 

15.548 

14.377 

37.250 

15.598 

15.734 

37.375 

15.613 

17.948 

37.500 

15.562 

22.124 

37.625 

15.386 

36.110 

37.750 

14.982 

23.407 


table 14. Frequency response parameters for gain max 
imized antenna with a 0.125 taper. 


0 10 20 30 40 90 60 70 80 90 100 UO 180 130 140 ISO 160 170 180 

DEGREES 


FREQUENCY ' 144.500 
ELNUM - 13 
ELDIAM - 0.09375 
REF : 40.2500 


DIR1 * 37.6250 
TAPER * 0.1250 
FQAIN * 15. 306 
F8 = 36.110 


fig. 7. Plot of the 0.125 taper, F/B optimized antenna. 



frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.409 

12.006 

143.0 

15.481 

12.794 

143.5 

15.546 

13.879 

144.0 

15.597 

15.457 

144.5 

15.613 

17.948 

145.0 

15.554 

22.586 

145.5 

15.353 

36.116 

146.0 

14.902 

22.227 

146.5 

14.014 

14.837 

15. Frequency 

response 

parameters fc 

mational" antenna with a 

0.125 taper. 

frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.473 

12.544 

143.0 

15.540 

13.618 

143.5 

15.593 

15.171 

144.0 

15.613 

17.609 

144.5 

15.562 

22.124 

145.0 

15.370 

36.809 

145.5 

14.925 

22.548 

146.0 

14.035 

14.849 

146.5 

12.286 

9.831 


table 16. Frequency response parameters for F/B max¬ 
imized antenna with a 0.125 taper. 


0 (0 20 30 40 50 60 70 80 90 100 t/0 120 130 140 150 (60 170 180 

DEGREES 


FREQUENCY - 144.300 
ELNUM * 13 
ELOIAM > 0.09375 
REF * 40.3750 


DIR l - 37.6250 
TAPER * 0 1876 
FGAIN * (5 600 
FB - 15.964 


fig. 8. Plot of the 0.1875 taper, gain optimized antenna. 


frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.529 

13.351 

143.0 

15.584 

14.877 

143.5 

15.609 

17.257 

144.0 

15.566 

21.623 

144.5 

15.386 

36.110 

145.0 

14.952 

22.941 

145.5 

14.066 

14.902 

146.0 

12.326 

9.816 

146.5 

8.892 

5.353 
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table 17. Maximized gain iteration for taper of 0.1875 
with a reflector length of 40.375 inches. 


director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

36.500 

15.571 

14.823 

37.625 

15.600 

15.964 

37.750 

15.592 

17.662 

37.875 

15.526 

20.356 

38.000 

15.369 

25.303 

38.125 

15.051 

38.017 

38.250 

14.392 

25.944 

38.375 

12.946 

29.015 

38.500 

9.932 

17.654 


table 18. Maximized F/B iteration for taper of 0.1875 
with a reflector length of 40.625 inches. 


director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

37.500 

15.563 

15.153 

37.625 

15.596 

16.300 

37.750 

15.590 

17.990 

37.875 

15.524 

20.638 

38.000 

15.367 

25.413 

38.125 

15.051 

39.162 

38.250 

14.397 

27.566 

38.375 

12.935 

20.931 

38.500 

9.828 

17.129 



O 10 20 30 40 SO 60 70 80 90 100 110 120 130 140 ISO 160 170 ISO 

DEGREES 


FREQUENCY = 144.300 
ElNUM * 13 
ELDIAM = 0.0 9375 
REF * 40.6260 


DIR1 = 38.1250 
TAPER = 0.I87S 
FGAIN * 13.061 
FB *39.162 


fig. 9. Plot of the 0.1875 taper, F/B optimized antenna. 


tions of 15.613 dBi and 36.110 dB, respectively. These 
two antennas appear to be similiar because each opti¬ 
mized value lies directly next to an antenna with a 
director 1 length of 37.500 inches. 

Frequency response calculations are provided for ail 
three antennas. Table 14 presents these calculations 
for the gain-optimized director length. This antenna's 
gain is virtually identical to its 0.0625 tapered counter¬ 
part, but its excellent F/B peak occurs far from the 
design frequency. Table 15 presents the informational 
antenna's frequency response characteristics (fig. 6), 
which when compared to the gain optimized anten¬ 
na, indicate a slightly lower gain and an excellent F/B 
ratio somewhat closer to the design frequency. Table 
16 presents the F/B optimized antenna's (fig. 7) fre¬ 
quency response calculations. They include a slightly 
lower gain than the gain optimized antenna and an ex¬ 
cellent F/B at the design frequency and across the 
weak signal area. The designers' contentions for this 
antenna are largely supported by the computer 
iterations. 

taper = 0.1875 

This antenna, not presented by the designers, is a 
product of computer iteration. Table 17 presents the 
gain optimized iteration for 15.600 dBi (fig. 8), and 
table 18 presents the F/B optimized* iteration for 
39.162 dB (fig. 9). These two antennas are very dif- 


table 19. Frequency response parameters for gain max¬ 
imized antenna with a 0.1875 taper. 

director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

142.5 

15.389 

12.283 

143.0 

15.458 

12.861 

143.5 

15.520 

13.608 

144.0 

15.571 

14.602 

144.5 

15.600 

15.964 

145.0 

15.590 

17.904 

145.5 

15.517 

20.841 

146.0 

15.342 

25.865 

146.5 

14.994 

39.126 

table 20. Frequency response parameters for F/B max¬ 
imized antenna with a 0.1875 taper. 

frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.593 

15.293 

143.0 

15.588 

16.761 

143.5 

15.536 

20.048 

144.0 

15.379 

25.109 

144.5 

15.051 

39.162 

145.0 

14.356 

28.320 

'145.5 

12.702 

21.392 

146.0 

8.963 

14.093 

146.5 

2.610 

4.235 
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table 21. Maximized 

gain iteration for taper of 0.25 

(linear) with a reflector length of 40.625 inches. 

director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

37.625 

15.479 

14.317 

37.750 

15.535 

14.871 

37.875 

15.570 

15.619 

38.000 

15.572 

16.625 

38.125 

15.529 

17.973 

38.250 

15.424 

19.764 

38.375 

15.224 

22.055 

38.500 

14.848 

24.520 

38.625 

14.060 

25.524 

38.750 

12.332 

22.659 

table 22. Maximized 

F/B iteration 

for taper of 0.25 

(linear) with a reflector length of 39.750 inches. 

director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

37.500 

15.420 

12.601 

37.625 

15.471 

13.028 

37.750 

15.506 

13.627 

37.875 

15.520 

14.466 

38.000 

15.506 

15.652 

38.125 

15.454 

17.378 

38.250 

15.348 

20.059 

38.375 

15.154 

24.938 

38.500 

14.784 

43.202 

38.625 

14.006 

25.211 

38.750 

12.344 

17.292 

table 23. Frequency response parameters for gain max- 

imized antenna with 

a 0.25 (linear) taper. 


gain 


frequency 

(dBi) 

F/B (dB) 

142.5 

15.421 

13.148 

143.0 

15.525 

13.779 

143.5 

15.536 

14.474 

144.0 

15.570 

15.420 

144.5 

15.572 

16.625 

145.0 

15.525 

18.120 

145.5 

15.407 

19.816 

146.0 

15.175 

21.245 

146.5 

14.713 

21.394 

table 24. Frequency response parameters for F/B max¬ 
imized antenna with a 0.25 (linear) taper. 

frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.405 

14.944 

143.0 

15.383 

16.913 

143.5 

15.308 

19.852 

144.0 

15 f 141 

25.027 

144.5 

14.784 

43.202 

145.0 

13.993 

27.017 

145.5 

12.251 

20.323 

146.0 

8.938 

15.485 

146.5 

4.032 

8.960 



ferent antennas. Table 19 presents the gain optimiz¬ 
ed antenna's frequency response parameters, and 
table 20 does likewise for the F/B optimized anten¬ 
na. Both tables reflect gain figures that have fallen 
from comparable 0.125 taper antennas, but optimiz¬ 
ed F/B ratios have risen slightly. 

taper = 0.25 (linear) 

This antenna, also not presented by the designers, 
is another product of computer iteration. Table 21 
presents the gain optimized iteration for 15.572 dBi 
(fig. 10), and table 22 does likewise for the F/B op¬ 
timized value of 43.202 dB (fig. 11). These two anten¬ 
nas are significantly different. Table 23 presents the 
gain optimized antenna's frequency response 
parameters, and table 24 does likewise for the F/B 
optimized antenna. Within the 2-meter weak signal 
area, the gain optimized 0.25 (linear) antenna is vir¬ 
tually identical to its 0.1875 counterpart. This is also 
substantially true for the F/B optimized antennas for 
these two tapers. 

taper = 0.25 (special) 

The designers specified this antenna as having the 
best bandwidth characteristics of the three antennas 
they presented. No other rationale was specifically 
given for the somewhat unusual tapering. Table 25 
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fig. 11. Plot of the 0.25 linear taper, F/B optimized 
antenna. 


presents the gain optimized iteration for 15.573 dBi 
(fig. 12), and table 26 does likewise for the F/B op¬ 
timized iteration for 45.281 dB (fig. 13). Table 27 
presents the gain optimized antenna's frequency 
response parameters, and table 28 does likewise for 
the F/B optimized antenna. When optimized for gain 
this antenna is quite similar to its 0.25 linear taper 
counterpart, but when optimized for F/B, this anten¬ 
na has slightly more vectorial cancellation than its 0.25 
linear taper counterpart, 

computer iteration: summary 

In terms of obtaining an optimized forward gain, any 
of the gain optimized antennas are satisfactory. The 
maximum calculated gain was realized with the 0.0625 
taper antenna, one of the three antennas created solely 
by computer iteration. A very close second was the 
designers' 0.125 taper antenna. However, there is 
more to Yagi antenna selection than finding the ab¬ 
solute maximum forward gain among antennas that 
all have excellent forward gain. 

A long Yagi should provide a sharp pattern for re¬ 
jecting unwanted signals. This pattern should exist 
across the entire weak signal area. For the most part 
this is not the case with the F/B optimized antennas. 
With the possible exception of the zero taper Yagi, 
these Yagis are single frequency antennas, meaning 


table 25. Maximized 

gain iteration 

-*■ - 

for taper of 0.25 

(special) with a reflector length of 40.5 inches. 

director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

37.500 

15.524 

14.331 

37.625 

15.564 

15.021 

37.750 

15.573 

15.963 

37.875 

15.540 

17.252 

38.000 

15.446 

19.024 

38.125 

15.261 

21.456 

38.250 

14.913 

24,637 

38.375 

14.200 

27.554 

38.500 

12.619 

25.724 

38.625 

9.461 

18.102 

38.750 

4.606 

9.264 

table 26. Maximized 

F/B iteration 

for taper of 0.26 

(special) with a reflector length of 40.0 inches. 

director 1 

gain 


(inches) 

(dBi) 

F/B (dB) 

37.500 

15.527 

13.709 

37,625 

15.555 

14,421 

37.750 

15.556 

15.420 

37.875 

15.518 

16.836 

38.000 

15.423 

18.905 

38,125 

15.239 

22.129 

38.250 

14.894 

28.033 

38.375 

14.194 

45.281 

38.500 

12.676 

26.475 

38.625 

9.693 

18.000 

38.750 

5.115 

9.767 

table 27. Frequency response parameters for gain max- 

imized antenna with a 0.25 (special) taper. 

frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.409 

12.698 

143.0 

15.472 

13.248 

143.5 

15.526 

13.939 

144.0 

15.563 

14.823 

144.5 

15.573 

15.963 

145.0 

15.539 

17.420 

145.5 

15.435 

J 9.205 

146.0 

15.226 

21.079 

146.5 

14.813 

22.092 

table 28. Frequency response parameters for F/B max- 

imized antenna with a 0.25 (special) taper. 

frequency 

gain (dBi) 

F/B (dB) 

142.5 

15.463 

16.081 

143.0 

15.394 

18.454 

143.5 

15.235 

22.110 

144.0 

14.904 

28.787 

144.5 

14.194 

45.281 

145.0 

12.578 

28.781 

145.5 

9.242 

18.969 

146.0 

3.994 

8.522 

146.5 

- 2.248 

- 0.753 



May 1984 










r ~ 

master cWQi 


Designed for Serious DXlng 


ICOM DID IT AGAIN 


THE UL TIMA TE RECEIVER 


- BUY FROM EEB WITH CONFIDENCE ^ 

• We are ICOM's #1 Receiver Dealer 

* Our factory authorized service center and 
modification department know ICOM receiver 


Sale Price 


You get fat no charge) our double extended 
warranty covering your receiver parts and labor 
(or 6 months 


Pass band & notch tuning 
Memory back up 
Wide dynamic range 
Voice synthesizer (optional) 


100KHZ-30MHZ 
Keyboard entry 
32 memories 

Remote control (optional) 
Scanning 


EEB Options Installed - 

1 Mechanical llller (Replaces SSB ceramic filter) 

■ ... b-....i . . ■ ■ * 4 ■ $85.00 

2 FL44A 8 pole crystal litter replaces SSB ceramic filter 

$159 Installed ....... $179 

3 FM (Detection) to meler band $39 50 

Installed . . . $49-50 

4 12V DC Kii $9 95 Inal ailed $15.00 


SWL HEADQUARTERS 

NATIONS LEADING SHORTWAVE EQUIPMENT SUPPLIER 


* SONY ICF 2G02 


* KENWOOD R-2000 


* TOO KHz to 30 MHz 

* All mode AM CW SSB FMi 

■ 10 memories (memorizes mode) 

* Memory backup * 

■ Memory scan 

■ Programmable band scan 

* 24-hour clock-timer 

*VC10 VHF converter lift-174 MHz $139 

R 2000 $599.95 ,.. SALE $499 

R 1000 $499.95 SALE $429 

R 800 $399 95.. , SALE $329 

ADD $6 50 UPS 


* YAESU FRO 7700 
Sale $399 


* 150 KHZ 30MHZ 

* All mode AM CW-SSB EM 

* Digital frequency and clock 

Options 

■ FRA-7700 active antenna 

* MU-7700 12 channel memory 

* FRT 7700 anlenna tuner 

* FF-5 VLF low pass filter 

* DC 7700 12 VDCkit 

* F Ft V-7700 VHF convert 

* ADD $6.50 UPS 


T'%sr.'' : 

* 


$135 

$59 

. ....$20 

$6 

$135 


* We shrp worldwide 

* Snipping charges nos included 

* Prices & specifications subject 1o 
change without notice 

* Canadian Orders VISA MC Or POSTAL 
MAILORDERS ONLY' 


10 Miles Weal of Washmgion D C 
Sorry— Ni> COD s 
10 5 Tue* Wed Fm 
10 9 Thuisday 
t0 4 Saturday 

Closed Sunday and Monday 


Electronic Equipment Bank 

5’6 Mill Sheel H 6 
Vienna Virginia 22100 

Order Toll Free 800-368-32?0 

Virginia 703-938 3350 


+ ■ * a * ■ k 4 fc!l PTB r t ■ ■■ m m i kb i t ri a i - ■ mm m r m * m r ■ i ■ ■■■■■■■ M f I f M •<■■■■ M ■ 


Features’ Ten memory channels * 12/24 hour quartz 
Clock/PLL lunmrj for dull-free performance * Dual 
conversion Superheterodyne lor high sensitivity * 
SSBfCW 


■ The shortwave listeners Bible 

* A reference guide for the begin net and 
serious OXer 

* 145 pages devoted entirety to listings o! 
SW. MW LW and TV stations around the 
world 

* Listings of English SW broadcasts 

* An annual review of shortwave receivers 

* $17 50 post paid USA book rale 
(add $4 Air) 


VWWBWWWMltWWWMftaBP^^ 


RF’9 *99 95 SALE $89 00 

RF-B5G 159 95 . SALE $129.00 

RF-085 CLOSE OUT $49 95 

RF-B300 $249 95 SALE $209 

Rf 3100 $379 SALE $279 

ADD $4 00 UPS 


Introductory 

Special 

$229 * 

Us I $249 95 


ICR 4800 $99.95 
ICF 6500W $199 95 
ICF-6800W $699 95 
ICF-7600A $169 95 
AN-1 $79 95 (AC Adapt $9 95) 
ADD $4 GO UPS 


SALE$8995 
SALE $99.95 
SALE S549 
SALE $139 


Digital readout, wide and narrow selectivity BFO 
lor SSB & CW 


* 3 5 31 MHz SW/MW/FM 

* 12OV/220V t>r ballery 




*1984 WORLD RADIO 
TV HANDBOOK 


PANASONIC RF-B600 

Sale 

_ S429 ^ 

® ($6 fXJ UPSi 


* 1 6 to 30 MHz, FM/LW/MW/SW 

* Micro compuler mult tuning system 
*9 memory stations, scan 

* SlowfFasi rotary tuning 

* 10 key direct access tuning 

* Universal voltage 


MONITOR 
Sale 
$169 * 

List $229 95 
&4 00 UPS) 


Sale 

$17.50 * 


* G.E, WORLD 







































































DEGREES 

FREQUENCY * 144.500 DIR1* 57.7500 

ELNUM • IS TAPER « 0.2300 

ELDIAM ~ 0.02575 F9AIN • 13.3 73 

REF = 40.5000 FB =13. 963 

fig. 12. Plot of the 0.25 special taper, gain optimized 
antenna. 



their excellent F/B ratios are the result of single fre¬ 
quency vectorial cancellation. Their main lobes are 
broader and less clearly defined as compared to their 
gain optimized counterparts. White a high F/B is com¬ 
mendable, interfering or other unwanted signals do not 
always originate from the rear of a rotating antenna. 
A sharp main lobe peaks the desired signal and the 
Yagi's overall pattern reduces unwanted signals. For 
these reasons none of the F/B optimized Yagis would 
be the antenna of choice. 

The zero, .0625, 0.125, and 0.1875 tapering proce¬ 
dures provided the highest optimized gains. In terms 
of the definition of the main lobe and the reduced am¬ 
plitude of the first minor lobe, the 0.1875 gain opti¬ 
mized Yagi would be an antenna of choice. The cal¬ 
culated differences among these gain optimized Yagis 
are small and unlikely to be measurable in practice. 
While none of these Yagis has a notable F/B, their 
patterns are clean and have well defined nulls. The 
stacked Yagis at WB3BGU have a pattern similar to 
these single optimized Yagis. During the January 1984 
VHF Sweepstakes, two important multipliers were 
worked in successive QSO's. One was from the front 
of the array (5-9), the other from the rear (5-1). A high¬ 
er F/B would have resulted in the loss of the second 
multiplier. The array's clean pattern did noticeably 
reduce contest-level QRM. 

Computer iteration has also helped underscore the 
use of even slight director tapering in long Yagis. 
Tapering up to approximately 0.55 degrees (0.125 inch 
at 144.5 MHz) appears to contribute to optimizing both 
gain and F/B ratios. Even when loops instead of rods 
are used for the reflector and driven element, a direc¬ 
tor taper of 0.125 inch (at 144.5 MHz) has been em¬ 
pirically found to provide maximum gain. 9 

It is also worth noting that in spite of the designers' 
claims to the contrary, tapered director Yagis require 
a longer first director than a comparable non-tapered 
Yagi. Arbitrarily tapering non-tapered director lengths 
that have been optimized for gain or F/B will result 
in measurably less gain and considerably less F/B. 
Tapering requires a distinct protocol for directors that 
when followed can result in a Yagi with superior per¬ 
formance levels. 

Other problems with the designers' claims were 
found. Kmosko and Johnson made unusually high 
gain claims for their antennas. None of the iterations 
substantiated these claims. However, the designers 
do state that they never measured the actual gain of 
their antennas, but relied on a gain formula based on 
half power points. This inaccurate method always 
overstates forward gain. The measured gain for the 
NBS 3.2 wavelength antenna is 13.2 dBd. If based on 
the formula Kmosko and Johnson used, this same gain 
would be given as 15.53 dBd. It is also interesting to 
note that the designers stated they made careful pat¬ 
tern plots of what they found to be optimal designs. 
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G4HUW KB5DN WA4FNP WD5DMP 
KJ2E K61MV WD4BKY WD8QH0 
K4XG K8MKH WD4CQ WB9N0V 
KA4CPF KB0TM WD4CCZ WD9DYR 
KA5DXY W4YPL W5GA? 

444 D SSB/FM , 

Base-Station Microphone J 

Shore s most widely used base- I 

Station microphone is a ham 1 

favorite because it really helps I 

you get through., with switch- I 

selectable dual impedance low m 

and high for compatibility with m 
any rig' VOX NORMAL switch 
and continuous-on m 

capability make 
the 444 D easy 

fimSSSS^^s 

you re after 
more 05 s, you 

it out. 


526T Series II 

■ SUPER PUNCH 

■ Microphone 

i Truly a microphone 
* and a half 1 Variable out- 
put that lets you adjust the 
level to match the system 
The perfect match for 
virtually any transceiver 
made, regardless of 
impedance Turns 
mobile-NBFM unit into 
an indoor base station ! 

Super for SSB 
operation, too These 
1 and many other 
1 features make the 

) 526T Series II a 

m must-fry unit 


FREE! Amateur 
Radio Micro¬ 
phone Selector 
Folder. Write 
for AL645. ^ 


T1IE SOUND OJ THE PROFESSION A LS . .UOK1 .DWIDI 

Share Brothers Inc . 222 Harirey Ave . Evanston, IL 60204 


It is hard to believe that a measurement as basic as 
actual forward gain would not have been made along 
with the rather tedious plots. Some of the problems 
attendant with reproducing the results the designers 
state for their antennas have also been mentioned by 
Reisert, 10 

An interesting comparison can be made between 
the NBS 3.2 wavelength Yagi and the above men¬ 
tioned Kmosko-Johnson gain optimized Yagis, The 
NBS Yagi had a calculated forward gain of 15,20 dBi 
while the designers' Yagis averaged 15,60 dBi. The dif¬ 
ference in gain is more than could be expected on the 
basis of the increased boom length (0.24 wave¬ 
lengths). The variable parasitic element spacing used 
in the designers' antenna provided higher forward gain 
figures with a comparable minor lobe structure. The 
NBS Yagi provides the higher F/B P and measurably 
so. The 144 MHz operator concerned about F/B and 
desiring a shorter boom might opt for the NBS Yagi. 

Computer iteration has been used to explore a large 
range of the larger total number of possibilities of the 
Kmosko-Johnson design. Selections madefromamong 
the twelve optimized antennas is a function of the 
user's needs and desires. There is no such thing as 
the single best antenna for everyone. 

to be continued 

The balance of this series will address individual VHF 
and UHF antenna designs. Next month I'll present new 
findings on the Greenbium antenna design approach, 
as illustrated by a long Yagi specifically designed for 
the 220 MHz band. 
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HERE ARE SOME 

E TOP NAMES 

INDUSTRY 
CARRY: 



Luxor 

Dexcel 

ACM 

KLM 

RaraClipse 
Chaparral 
Tracker S> 
Janeil 


Systems 


Cali Toll Free 1-800*845-6952 
In South Carolina 1-800-922-9704 


If you've never dealt with Quarles 
Satellite Systems before, you're in 
for a pleasant surprise. Because we 
provide exactly what the dealer is 
looking for: the best line of products 
in the industry, complete in-house 
inventory, authorized service, and 
competitive pricing. 

So, to provide your customers a 
space-age adventure in the world of 
satellites, tune to Quarles Satellite 
Systems...We are the "#1 Earth 
Station" for you. 


Tomorrows Communications,..Today 
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With CES 510SA Simplex 
Autopatch, there's no waiting 
for VOX circuits to drop. 
Simply key your transmitter 

to take control. 


SMART PATCH Is all you need to turn your base station into a per¬ 
sonal autopatch. SMART PA1CH uses the only operating system 
that gives the mobile complete control. I tall break-in capability ah 
lows the mobile user to actually interrupt the telephone party, 
SMART PATCH does not interfere with the normal use of your base 
station, SMART PATCH works well with any FM transceiver and pro¬ 
vides switch selectable tone or rotary dialing, toil restrict, 
programmable control codes, CW ID and much more. 

To Take CONTROL with Smart Patch 
- Call 800-327-9956 Ext. 101 today. 

COMMUNICATIONS ELECTRONIC SPECIALTIES. IN< 

J*.0. Ho* • Winter 1‘nrk. Florida ;i27iMi 
I’hour (3051645 0471 • Order Only iHOOl 327-9056 


1984 

CALLBOOKS 


Order today! 

NEW 1984 

RADIO AMATEUR CALLBOOKS 


Known throughout the world for accuracy, 
the 19B4 Callbooks are a better value than 
ever before. The U.S. Cailbook contains over 
433,000 listings, the Foreign Cailbook has 
over 413,000, More than 100.000 changes 
have been made In each edition since last 
year. Special features include can changes. 
Silent Keys, census of amateur licenses, 
world-wide QSL bureaus, international 
postal rates, prefixes of the world, and much 
more. You can't beat this value* Order your 
1984 Callbooks now. 


Each Shipping Trial 


□ U,S, Cailbook $19.95 $3.05 $23.00 

□ Foreign Cailbook 18.95 3.05 22.00 

Order both books at the same time for 
$41.95 including shipping within the USA, 


Order from your dealer or directly from the 
publisher. Foreign residents add $4.55 for 
shipping. Illinois residents add 5% sales tax. 


Keep your 1984 Callbooks up to date. 

The U.S. and Foreign Supplements contain 
all activity for the previous three months 
including new licenses. Available from the 
publisher In sets of three (March 1, June 1, 
and September 1) for only $12.00 per set 
including shipping, Specify U.S. or Foreign 
Supplements when ordering. Illinois res¬ 
idents add 5% sales tax. Offer void after 
November 1. 1984. 

fJ * tg4 

RADIO AMATEUR I 

cailbook imc. 

Dept. F 

jEjM? 925 Sherwood Dr., Box 24 7 
Utke Bluff, IL 80044. USA 


ZENITH SSAV1-1 — $250.00 

COMMERCIAL MDS 

XTAL CONTROLLED UNITS — $189.95 


M/C & VISA SORRY NO C.O.D 




INFO 

1-817-460-7073 


ORDER 

1-800-433-5169 


Tel: (312) 234-8600 


Tefl 'em you saw it in HAM RADIO! 
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JPC/AZDEN 

4000 SERIES 

FM TRANSCEIVERS 

10 METERS & DOWN 
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COMMERCIAL-GRADE 
QUALITY AT AMATEUR PRICES 


pcs-iooo 

2*m FM Transceiver 

EXCLUSIVE 1 YEAR LIMITED WARRANTY! COMPARE! 

** m^OfiBrnT F Bs TO 


THE 4000 SERIES 


PCS-4300 70-cm FM Transceiver 


PCS-4500 6 m FM Transceiver 


PCS-4800 10-m FM Transceiver 


SALE 


PLEASE CALL FOR 
SPECIAL PRICE 


PCS-300 
2m Handheld 
FM Transceiver 
142*149.995 MHz 


^ 106 


- WIDE FREQUENCY COVERAGE: PCS4000 
covers 142,000-149 995 M Hz in se led able steps 
of 5 or 10 kHz. PCS 4200 covers 220 000-224 995 
MHz in selectable steps of 5 or 20 kHz, PCS-4300 
covers 440.000-449.995 MHz in selectable steps 
of 5 Of 25 kHz, PCS-4500 covers 50.000-53,995 
MHz in selectable steps of 5 or 10 kHz PCS-4800 
covers 28,000-29.990 MHz in selectable steps of 
10 or 20 kHz, 

1 CAP MARS BUILT IN: PCS-4000 includes cover¬ 
age of CAP and MARS f requencies 

* TINY SIZE; Only 2"H * 5.5 W ■ 6 8 D COMPARE 1 

- MICROCOMPUTER CONTROL: At the forefront 
of technology! 

* UP TO 8 NONSTANDARD SPLITS; Ultimate ver¬ 
satility. COMPARE! 

a 16-CHANNEL MEMORY IN TWO 8-CHANNEL 
BANKS: Retains frequency and standard simplex 
or plus, minus offsets. Standard offsets are 600 kHz 
for PCS-4000.1 6 MHz for PCS-4200,5 MHz for 
PCS-4300, 1 MHz tor FCS-4500. and 100 KHz for 
PCS-4800. 

■ DUAL MEMORY SCAN: Scan memory banks 
either separately or together COMPARE 1 

- TWO RANGES OF PROGRAMMABLE BAND 
SCANNING: Limits arc quickly reset. Scan the two 
segments either separately or together. COMPAREt 

- FREE AND VACANT SCAN MODES: Free scan¬ 
ning stops 5 seconds on a busy channel; auto- 
resume can be overridden if desired Vacant 
scanning stops on unoccupied frequencies. 

- DISCRIMINATOR SCAN CENTERING (AZDEN 
EXCLUSIVE PATENT): Always stepson frequency. 

- TWO PRIORITY MEMORIES: Either may be 
instantly recalled at any time, COMPARE! 

* NICAD MEMORY BACKUP: Never lose the pro¬ 
grammed channels 1 

- FREQUENCY REVERSE: The touch of a single 
button inverts the Iransmit and receive frequencies. 


no matter what the offset. 

- ILLUMINATED KEYBOARD WITH ACQUISITION 

TONE: Unparalleled ease of operation. 

* BRIGHTGREEN LEO FREQUENCY DISPLAY: 

Easily visible, even in direct sunlight 

* DIGITAL S RF METER: Shows incoming signal 
slrenglh and relative power output 

- BUSY-CHANNEL AND TRANSMIT INDICATORS: 

Bright LEDs show when a channel is busy and 
when you are Iransmil ling. 

- FULL 16-KEY TOUCHTONE 1 PAD: Keyboard 
functions as autopatch when transmitting {except 
m PCS 4800) 

* PL TONE: Optional PL tone unit allows access to 
private-line repeaters. Deviation and lone frequency 
are fully adjustable. 

* TRUE FM: Not phase modulation. Unsurpassed 
Kilelfigibihty and audio fidelity. 

« HIGH LOW POWER OUTPUT: 25 or 5 watts 
selectable in PCS-4000; 10 or 1 wait selectable in 
PCS-4200, PCS-4300. PCS-4500. and PCS-4800, 
Transmitter power is fully adjustable. 

* SUPERIOR RECEIVER; Sensitivity 130,2 uVor 
better for 20-dB quieting, Circuits are designed and 
manufactured to rigorous specifications for excep¬ 
tional performance, second to none. COMPARE I 

* REMOTE-CONTROL MICROPHONE: Memory 
A-1 call, up down manual scan, and memory 
address functions may be performed without 
touching the from panel' COMPAREt 

* OTHER FEATURES: Dynamic microphone, rugged 
built-in speaker, mobile mounting hracket, remote 
speaker jack, and alt cords, plugs, fuses, and 
hardware are included 

* ACCESSORIES: CS-7R 7-amp ac power supply 
CS-4.5R 4 5-amp ac power supply, CS-AS remote 
speaker, and Communications Specialists SS-32 
PL lone module 

* ONE YEAR LIMITED WARRANTY! 


EXCLUSIVE DISTRIBUTOR DF AIT R INQUIRIES INVITED 

AMATEUR-WHOLES ALE ELECTRONICS TOLL FREE...800-327-3102 

8817 SW 129th Terrace Miami Florida 33176 Telephone (3051233 3631 Telex 80 3356 

MANUFACTURER 



JPC AZDEN 


JAPAN PIEZO CO.. LTD. 

1 12-17 Kamtrenjaku. Milaka Tokyo l H1 Japan 


Tele* 78i 2822<l!>2 























The Digital 

vs. Analog 
battle is over. 


$ Q C * buys you the new champion. 

OJ The new Fluke 70 Series. 

They combine digital and analog displays for 
an unbeatable two-punch combination, 

Now, digital users get the extra resolution ol a 
3200-count LCD display. 

While analog users get an analog bar graph lor 
quick visual checks of continuity, peaking, nulling 


and [fends. 

Plus unparalleled operating ease, instant 
autoranging, 2,000 1 - hour battery life and a 
3-year warranty 
All in one meter 

Choose Irom three new models. The Fluke 
73, the uliimate in simplicity The feature-packed 


Fluke 75 Or the deluxe Fluke 77, with its own 
mullipurpose protective holster and unique 
"Touch Hold' function (patent pending) that cap- 
lures and holds readings then beeps to alert you 
Each is Fluke-tough to take a beating, 
American-made, to boot And priced to he, quite 
simply, a knockout 

For your nearest distributor or a tree brochure 
call toll-tree anytime 1-800-227-3800, 

Ext. 229. From tiuis*us earn 402 4g6-l350,Exi 229 


FROM Tl IF WORI [1 LEADER 
IN DIGITAL MULTIMETERS. 
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the high-performance, 

capacitively loaded dipole 


Use distributed components 

for greater efficiency, 

higher gain 

The capacitively loaded or "stretch” antenna is a 
wire dipole, one wavelength long, with each leg 
broken up periodically by equal value capacitors. The 
effect is to create a uniform current distribution over 
the entire length of the radiator without the use of 
phasing stubs or lossy inductors. 

The stretch dipole, classified as a version of the 
Franklin antenna by E.A. Laport of RCA, 1 offers the 
following advantages: 

• Low angle radiation as a vertical antenna. 

• Higher efficiency {because its radiation resistance 
is at least twice as high as a quarter-wave monopole 
or dipole). 


s' 

/ 
s 

(J) TYPICAL DIPOLE CURRENT 



B) STRETCH DIPOLE. "PHASE" COMPENSATION 

EARLY CONCEPT OF THE CURRENT DISTRIBUTION 



C) MEASUREMENTS MADE USING 50 MHz MODEL. CAPACITORS REDUCE 
THE INDUCTANCE BY HALF FOR A TWO-TIMES STRETCH. THE 
ANTENNA IMPEDANCE IS HIGH. THE 0 IS LOW. 


fig. 1. Examples of stretch dipoles and their respective 
current distributions. 



I # Proximity to trees, towers, downspouts, and other 
antennas does not affect performance unless these 
structures are resonant at the operating frequency. 

• Shape is not too important; the stretch dipole can 
be bent to fit into a confining area. 

• The voltage and current are low compared to a 
quarter or half-wave antenna fed with the same 
power (input). 

• The bidirectional pattern (figure-eight) is narrower, 
corresponding to higher gain. 

• Sidelobes do not exist at the design frequency, 
because there is no phase reversal. 

• It provides wideband performance. 

• Deep nulls exist off the ends. 

antenna development 

Forty years ago the technique of phase compensa¬ 
tion in antennas was introduced. 1 ' 2 Patents were ap¬ 
plied for in both the United States and the United 
Kingdom. In 1960 F.J. "Dud" Charman, G6CJ, de¬ 
rived and tested antennas stretched to four times their 
normal length (fig. I). 3 Recently W4FD and W4ATE 
produced the CCD design, which uses up to 48 sec¬ 
tions and 46 capacitors. 4 VK5IMN has built several of 
the twelve-section versions with a two- and three- 
times stretch. 5 The greater the stretch factor, the 
greater the gain because of the narrower figure-eight 
pattern. 

The logic used in the design of this antenna stems 
from increasing the inductance of a radiator by a fac¬ 
tor, (in my case, two), then reducing this inductance 
with capacitive reactance equal to half this amount. 
If twelve sections are used, each joined by a capacitor, 
each wire length is 360 degrees divided by 12, or 30 
degrees long. Its inductance can be found by using 
published curves 2 or the formula: 

L(\ih) = 0.00508 £ [2.303 log ]0 (4 l/d - 0.75)] 

where both £ and d are in inches. 

By David Atkins, W6VX, 130 North Westgate 
Avenue, Los Angeles, California 90049 
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construction 

Three different antennas were built. The first was 
designed for 40-meter operation at two-times stretch 
with an overall length of 132 feet (40.2 m) — see fig. 
2. The second antenna, built to test the distribution 
of current and voltage, is also a two-times stretch 
dipole for operation on 6 meters. It was suspended 
at 6 feet (1.8 m) for convenience in measuring. (Fig. 
1C shows the current distribution measured.) A GDO 
was coupled to a 300 ohm twin-lead, one wavelength 
feed via a 1:4 miniature balun. The current test meter 
used is shown in fig. 3. The third antenna was de¬ 
signed for 2-meter operation and features the same 
two-times stretch. Built using ceramic NPO 5 percent 
capacitors, this antenna is enclosed in 3/4 inch (2.5 cm) 
outer diameter thin-wall plastic conduit. End caps sup¬ 
port the antenna within. A 3/4-inch "T" fitting at the 
center holds the third piece of conduit. An end-cap 
is drilled and terminals supplied for the 300 ohm twin- 
lead feeder, (see fig. 4). 

For the lower frequency antennas, fig. 5 gives 
values of section lengths in inches. Choose a frequen¬ 
cy at the bottom of the graph. Where this value meets 
the line, read the wire length at the right edge of 
the chart. The wire size, plus or minus a size, is not 
critical, as the antenna is fairly wideband. Smaller 
diameters lower the chosen frequency slightly; No. 18 
is a good choice. The capacitor values may be chosen 
for the same frequency by using the "C" line. 

If the chosen frequency is off the graph, interpola¬ 
tion will give the desired values. For instance, for 144 
MHz, use 14.4 MHz and divide the values by 10. For 
7 MHz, use 70 and multiply by 10. 



capacitors 

The 40-meter full-wave dipole uses 300 volt mica 
capacitors. If micas are not available, double-sided cir¬ 
cuit board makes a fine substitute. (So do the NPO 
ceramics.) 

I measured a sheet, and it came to 18 pF per square 
inch. It is Polyclad-M, and 0.059-inch (1.5 mm) thick. 
This comes to 8.3 square inches, at 40 meters. Each 
piece would be, for example, 1.25 inches wide by 6.66 
inches long (3.2 by 17 cm). The value should be ap¬ 
proximately 150 pF. Measure any of this double-sided 
circuit board, because it can vary from type to type 
as much as 3 to 1. Solder the sections of wire to the 
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center of the boards, and again just in from the nar 
row dimension as shown in fig. 3. 

I weatherproofed the capacitors using a mixture of 
one part resin (the kind used by violinists and sold in 
music stores) to two parts beeswax. This clings even 
in hot weather. It is best to heat the mixture (over low 
to moderate heat) over water preferably in the top 
of a double boiler — and dip the assembled junctions 
into the solution when the temperature reaches ap¬ 
proximately 150 degrees F (63 degrees C). Dip each 
piece for 5 seconds; remove; allow to drip and cool 
well away from the flame or burner, and then dip it 
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tig. 4. (A) Matching device transforms 50-ohm coaxial 
cable to 300-ohm open-wire feeders using a 40 inch (1.2 
mm) conductor. Points X and Y are grounded and may 
be spaced 5 inches (13 cm) apart by bending the lines 
into inverted LTs as illustrated in (B). The capacitor C is 
not grounded. (C) photo illustrates U-shaped matching 
device, capacitor, and current probe. 



again quickly, lowering it in and pulling it out almost 
immediately. This builds up the coating. This weather¬ 
proofing is used on the capacitors for all three 
antennas. 

conclusion 

I have experimented with a version of the phase- 
compensated wire antenna with a stretch factor of 
two. This two-times factor keeps the size practical 
from? MHz upward. Half of this antenna may be used 
as a vertical against ground-mounted radials or a coun¬ 
terpoise. The feed is higher impedance, resulting in 
lower beat losses in both the wire and ground. End 
loading helps develop uniform current at the top or 
ends in a full-wave horizontal or vertical dipole. These 
antennas may be used on all frequencies above the 
design band. The toroidal pattern, however, changes 
and minor lobes develop with increased frequencies 
due to changes in L and C reactances. A trans match 
is a necessity. 
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Interface II is the new Kantronics transcelver-to- 
computer interface. Interface II features a highly 
sensitive front end with mark and space filtering. 

Even the most discerning operator will be surprised 
with the Interface H r s ability to dig out signals in 
poor band conditions. Our unique tuning system even 
displays signal fading. 


X-Y scope outputs and dual interface outputs for 
VHP and HP connections make Interface II compati¬ 
ble with almost any shack. All three standard shifts 
are selectable, and Interface II is AMTOR compati¬ 
ble. Interface II is designed for use with Kantronics 
software. 


Our original program for reception and transmission of 
CW/RTTY/ASCIT Features include Split Screen Display. 
Message Forts. Type-ahead buffer, and printer compatibil¬ 
ity, Apple Diskette $29,95, VIC-20 cartridge $49.95. Atari 
board $49.95, TRS-80C board $59,95, T1-99 4A cartridge 
$99.95, ‘ j 

Hamtext 

All the features of Hamsoft wkh the following addi¬ 
tional capabilities: text editing, received message storage, 
variable buffer sizes, diddle, word wraparound, time 
transmission, and text transmission from tape or disc The 
program is available on cartridge for the VIC-20 or 
Commodore 64, and diskette for the Apple. Suggested 
Retail $99,95. 


This program has Hamsoft features with the added 
ability of communicating in the newest coded amateur 
format-AMTOR. AMTOR offers error free low power 
com muni cation. Hamsoft Amtor is available for the Atari, 
TRS-80C, VIC-20, and Commodore 64 computers. Sug¬ 
gested Retail $79.95. 

Amtorsoft 

For the serious AMTOR operator using a VIC-20, 
Commodore 64, or Apple computer. This program is 
similar to Hamtext in capabilities, but can only be used for 
AMTOR, The Apple version includes both Hamtext and 
Amtorsoft on one diskette ($139.95), while the Vic-20 and 
Commodore 64 cartridge is just Amtorsoft ($89.95). 


Kantronics Software — The Industry Standard 


Hamsoft 


Hamsoft/Amtor 


Kantronics interface ll 


The Interface For 

Apple, Atari , TI-99/4A, TRS-80C 
VIC-20, and Commodore 64 
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Kantronics UTU 

The Universal Terminal Unit 

For Everyone Else 




KANTRONICS SETS A NEW STANDARD V 
KANTRONICS UNIVERSAL TERMINAL 


UTU allows any computer with an 
RS232 port and a terminal program to 
interface with any transceiver. Additional 
software isn’t necessary with UTU, as an 
interna) microcomputer gives the unit data 
processing capabilities to send and receive 
in four coded amateur formats; Morse code, 
Radioteletype. ASCII, and AMTOR. 

Sample terminal programs for IBM. 
TRS-80 Model III and IV, Kaypro. and other 
computers are included in the manual. 
Enhanced features can be user defined by 
altering the terminal program, giving you 


flexibility to program for your specific needs. 

The Kantronics Universal Terminal Unit 
can send and receive CW at 6*99 WPM; 
RTTY 60, 67, 75, 100. and 132 WPM: 
ASCII 110, 150. 200, and 300 baud; and 
AMTOR. Dual tone detection and our 
unique bargraph tuning system make tuning 
fast and easy. Additional LEDs indicate 
Lock and Valid status during AMTOR 
operation. The RS232 port is TTL or RS232 
level compatible. 

If you’ve been waiting for a Kantronics 
system for your computer, the wait is over. 
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remote-controlled 
40, 80, and 160-meter vertical 


70-foot irrigation pipe and 
switched L,C components 
provide 3-band coverage 

A vertical antenna with an extensive ground system 
is effective on 40, 80, and 160 meters because it has 
a low angle of radiation; a horizontal antenna would 
have to be very high to achieve the same tow radia¬ 
tion angle. 

This article describes a vertical antenna system that 
I have designed, built, and tested. It operates over the 
entire 40 , 80 H and 160-meter bands and features re¬ 
motely switched antenna base matching networks con¬ 
trolled from a simple box at the operating position. 

The antenna is built from two 40-foot lengths of 
4-inch diameter thin-wall irrigation pipe, available for 
approximately $35 per length. One length is left un¬ 
cut; the other is cut into two pieces, one 30 feet long 
and one 10 feet long. The antenna is constructed from 
the 30 and 40 foot pieces joined together for a total 



height of 70 feet. The remaining 10-foot section is cut 
lengthwise, spread over the antenna sections, and 
clamped with four hose clamps to join the two main 
sections of the antenna. 

The bottom of the antenna is about a foot off the 
ground, bolted to a short piece of PVC pipe - posi¬ 
tioned in the center of a 2-foot square of aluminum 
and sunk approximately one foot into the ground. The 
ends of the radial wires are bolted to the aluminum 
square. For efficient operation, about fifty 100-foot 
radial wires are used as a good ground mat, Guys are 
set at 10-foot intervals, with four nylon cords at each 
level. (S-shaped metal hooks can be used to fasten 
around the hose clamps and around guy thimbles, 
which in turn secure the nylon guys. The hook ends 
should be squeezed down so that they don't come 
loose from either the clamps or the thimbles. Black 
plastic tape wrapped around the nylon guy knots helps 
prevent the knots from working loosed 

installation 

The antenna is light but quite flexible, so be sure 
to erect it on a calm day, with plenty of helpers. For 
safety's sake, check for nearby power lines that could 
be hit if the antenna gets away from you. I used a 
husky helper pulling a rope threaded through a pulley 
near the top of a temporary 25-foot mast to help raise 
the antenna. Another helper pushed from below (a tem¬ 
porary light A-frame might help here), and several 
helpers held nylon guys to prevent side sway, A bolt 
through the PVC pipe and near the bottom of the an¬ 
tenna provides a pivot point; I put a 2-foot piece of 
round wooden fence post inside the bottom of the an¬ 
tenna $o that tightening the bolts there wouldn't 
squash the tubing, 

matching networks 

The 70-foot length of antenna is close to a quarter 
wavelength on 80 meters, about one-eighth wave¬ 
length on 160 meters, and about a half wavelength 
on 40 meters. It is therefore necessary to use matching 
networks at the base of the antenna on all three bands. 
The networks are remotely switched from the shack 


fig, 1. Large metal enclosure houses matching networks, 
ledex solenoid and switch wafers while preserving high er 
of coils. 


By Robert Leo, W7LR, 6790 South Third Road, 
Bozeman, Montana 59715 
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by means of a Ledex solenoid that turns a wafer 
switch, moving the shaft one position — a 45-degree 



rotation for each pulse. The switch wafers connect any 
one of the three networks and provide position infor¬ 
mation to illuminate appropriate indicator lamps in the 
shack. The five positions required by the three switch 
wafers coincide with the Ledex rotation positions . 

The fixed component networks for 40 and 80 allow 
the antenna to be used over those entire bands with¬ 
out retuning and with a low VSWR. For 160 meters, 
the same kind of network is used over the entire band, 
but requires three coil taps that must be switched in 
to maintain low VSWRs for that band. The five switch 
positions are used as follows: one for 40, one for 80, 
and three for 160. In order to design the matching net¬ 
works, it is necessary to obtain an estimate of the an¬ 
tenna base impedance for each band from handbook 
charts. The 70-foot antenna is inductive over the 
80-meter band, with the resistive part of the impe¬ 
dance close to 50 ohms. It can be matched over the 
entire 80-meter band with nothing more than a series 
capacitor. For 40 and 160 meters, L networks are 
necessary. 

I used a Smith chart to plot the antenna base im¬ 
pedance for the 80-meter band; that plot showed high 
VSWR at the high end of the band. Using a series ca¬ 
pacitor changed the impedance plot so that the VSWR 
was always less than 2.0:1 over the entire band. Selec¬ 
tion of the optimum size of series capacitor for these 
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Smith chart plots to give the least band edge VSWR 
provided an estimate of what size capacitor should be 
tried at the antenna base during field tests. Both the 
plots and the field tests showed that 600 pf was opti¬ 
mum. The 40 and 160-meter L networks were designed 
using standard handbook information. 



fig. 4, Four-inch irrigation pipe provides good mechanical and 
electrical performance for the 70 foot vertical. 


network values 

To refine the network values, I built a test network 
for each band and then tuned or changed each one 
for minimum VSWR over each band at the base of 
the antenna, using a small exciter and a VSWR meter. 
Next I measured the network component values and 
then built the final networks. 

I made a final check of the VSWR at the base of 
the antenna using these final networks, and found 
that some pruning was still necessary. The tap loca¬ 
tions on the 160-meter coil are quite critical. On my 
coil the tap for the 1800 to 1845 kHz segment was at 
the very end of the coil; the 1845 to 1915 kHz tap was 
about 1-1 /2 turns from the end; and the 1915 to 2000 
kHz tap was about 3 turns from the end. As fig, 1 
shows, a large metal enclosure houses the networks, 
Ledex, and switch. This box helps preserve the high 
Q of the coils by keeping metal surfaces some distance 
from the coils and also preserves essentially the same 
tuning for the L networks regardless of whether the 
box cover is on or off, so that you can tune with the 
cover off and still have the same tuning when the 
cover is replaced. As shown in the handbooks, the 
VSWR is lower back in the shack than out at the an¬ 
tenna, and in my case I find that for a 200-foot length 
of coax between antenna and shack, the maximum 



fig. 5. Six separate sets of four guy wires ere fastened to the 
vertical at 10 foot intervals using 5-shaped metal hooks and 
hose clamps. 
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AEA Brings You The RTTY Breakthrough 


NEW MBATEXT “ $t09.95 List / $89.95* VIC-20 MBATEXT or C-64 MBATEXT 



R MBATEXT" is the most advanced MBA (Morse. Baudot. ASCII) software plug-in cartridge 
available lor the VIC-20 or Commodore 64 computer. Compare our outstanding features and 
u price to the competition. 

J * KEYBOARD OVERLAY instructions to avoid constant referral to the manual • RTTY and 

ASCII SPEED ESTIMATE MODE* BREAK-IN CW MODE *QSO BUFFER RECORDTOGGLE 
*WORD PROCESSOR style insertion, deletion, and correction in TEXT EDIT MODE • CW 
AUTO SPEED TRACKING plus SPEED LOCK * BREAK-IN BUFFER that is easy to use* Low 
speed FARNSWORTH CW TRANSMISSION (between 5 and t4 WPM) • RE TRANSMIT 
RECFIVED TEXT DIRECTLY without need of disk or cassette • DISK, CASSETTE. OR PRINTER storage of message and QSO 
buffers * RECEIVE AND TRANSMIT 5-99 WPM MORSE • 10 SO FT-PARTITIONED" MESSAGE (OR TEST) BUFFERS • WORD 
WRAP* TIME OF DAY CLOCK • PRECOMPOSE SPLIT SCREEN OPERATION • STATUS INDICATORSon screen • EASY START¬ 
UP by simply typing SYS 44444 or SYS 33333 • DEDICATED FUNCTION KEYS tor quick operation • Ability to IMBED CONTROL 
FUNCTIONS in type-ahead buffer • WORD OR CHARACTER mode • SELECTABLE BAUDOT UNSHIFT ON SPACE (USOS) 
•SEND/RECEIVE 60. 67. 75. 100, 132 WPM BAUDOT PLUS 100 300 BAUD ASCII • RTTY BLANK-FILL and MORSE BT option for 
idle transmit periods • AUTOMATIC PTT • computer control of TONE REVERSE • MASTER MENU. COMMAND MENU, and 
OPTIONS MENU makes MBATEXT" easy to use with no prior experience* INCLUDES CABLE TO INTERFACE WITH AEA model 
CP-1 COMPUTER PATCH" • POWERED BY HOST COMPUTER 


NEW MICROPATCH™ 



MfCROPATChr IS A NEW LOW-COST, HIGH-PERFORMANCE Morse, Baudot and ASCII * 

SOFTWARE/HARDWARE computer interface package The MfCRQPATCiT' model MP-20 
or MP-64 incorporates the complete MBATEXT software ROM (described above) for either 
the VIC-20 or Commodore 64 computers. All circuitry and software is incorporated on a 

single, plug-m cartridge module featuring the following * TRUE DUAL CHANNEL MARK Tflfrn J1 r -i r- 

AND SPACE MULTI-STAGE 4 POLE. CHEBYSHEV ACTIVE FILTERS * AUTOMATIC 

THRESHOLD CORRECTION tor good copy when one tone is obliterated by ORM or Mr n j-; 

SELECTIVE FADING • EASY. POSITIVE TUNING with TRIPLE LED INDICATOR * NOT a 
low-cost. low-performance phase-locked loop detector!!' * SWITCH SELECTED 170 Hz or 
WIDE SHIFT on receive « 000 Hz multi-stage active CW FILTER • AUTOMATIC PTT * RTTY 

ANTI-SPACE * demodulator circuitry powered by external 12VDC (not supplied) to AVOID OVERLOADING HOST COMPUTER 
and for maximum EMI ISOLATION * EXAR 2206 SINE GENERATOR for AFSK output * SHIELDED TRANSCEIVER AFSK/PTT 
INTERFACE CABLE PROVIDED * PLUS or MINUS CW KEYED OUTPUT • FSK keyed output. 

The Micropatch is structured for easy upgrading to the AEA Computer Patch ™ advanced $149.95 List $129*95* 
interface unit without having to buy a different software package! Simply unplug the MD on nr Up fid 

external computer interface cable (supplied with the Micropatch) from the Micropatch and “r-zU Or iVI K-D^ 

plug it into the Computer Patch. 


COMPUTER PATCH 


COMPUTER PATCH' - is the name of our most advanced computer interface equipment for 
Morse, Baudot, ASCII, or AMTOR operation. The CP-1 will allow you to patch most of the 
popular personal computers to your transceiver when used with the appropriate AEASOFT f “ 
TU software such as AEA MBATEXT, AMTOR TEXT’ - , or the MBATEXT RESIDENT ON THE 
MfCROPATCH units. AEA also offers a full feature software package for the Appte II, II plus 
and ME. TRS-80 Models f III and IV; and the IBM-PC The CP-1 will also work with certain 
other computers using commonly available software packages. 

The CP-1 offers the following advanced and high quality features: * HANDSOME ALL 
METAL ENCLOSURE FOR MAXIMUM RF IMMUNITY * DUAL CHANNEL, MULTI-STAGE ACTIVE MARK AND SPACE FILTERS 
* AUTOMATIC THRESHOLD CORRECTION • RECEIVE 170 HZ FIXED OR 100-1000 HZ VARIABLE SHIFT • 800 HZ multf-stage 



CW FILTER • PRE-LIMITER AND POST-LIMITER FILTERS • SERIAL RS-232 FIELD INSTALLABLE OPTION • 117 VAC WALL 
ADAPTOR SUPPLIED * PLUS ( + ) and MINUS (-) CW OUTPUT JACKS ■ MAGIC EYE STYLE BAR GRAPH TUNING INDICATOR 
* SCOPE OUTPUT JACKS * NORMAL REVERSE front panel switch * MANUAL (override) PTT switch * VARIABLE THRESHOLD 
for CW * ANTI-SPACE RTTY * KEY INPUT JACK for narrow shift CW ID on RTTY, CW practice, or keyboard bypass 

The CP-1 is made in the US. with high quality components including tO'iQ qq I ict QQ Qq* CP- 1 

double-sided glass epoxy through-hole plated boards, complete with ^ 1 i 

solder mask and silk screened parts designators 

DAf^lf App QPPriAl Q Combine the VIC-20 or COMM-64 MBATEXT"'* software with the CP-1 at time of purchase 
rMUIVMuC orcviHLO and you receive a SPECIAL PACKAGE PRICE NOW the best RTTY COMPUTER 

$239.95* INTERFACE SYSTEM is available at prices comparable only to vastly inferior systems. 


CP-1/20 (CP-1 with VIC 20 MBATEXT) CP-1/64 (CP-1 with C-64 MBATEXT) 


‘SUGGESTED AMATEUR DISCOUNT PRICE THROUGH PARTICIPATING DEALERS ONLY 


MIDWEST AMATEUR RADIO SUPPLY 

3454 Fremont Avenue, North 
Minneapolis, MN 55412 
Store Hours: Mon.-Fri. 9-6, Saturday 9-3 

(612) 521-4662 



AMATEUR TELEVISION 



KPA51 WATT 70 CMATVTRANSMITTER BOARD 

* APPLICATIONS: Cordless poriatilp TV camera Tor races A. other public -ervice 
events remote VCR eir: Remole control d B/C airplanes v* roboL* Show home 
video tapes, computer programs repeat 5STV to local ATVers D> depends on 
antennas and terrain lyp £ lo 40 mules 

* TULL COLOR VIDEO & SOUND On nm- imaEI 3 2Jj>c4 board 

* RUN'S ON EXTERNAL I 3 8 VDC at 300 ma supply or battery 

* TUNED WITH ONE CRYSTAL On 426 25. 434 0 oi 439 25 mH; 

* 2 AUDIO INPUTS ror a low ? dynamic anti line level audio input laund in most 
portable color cameras. VCRs, oi home computer h 

* APPLICATION NOTES 3 schematic supplied lor typical external connections 
packaging, and system opera lion 

* PRICE ONLY Si 59 delivered vm UPS surface m me USA Technician class 
amateur license nr higher returned lor purchase and operabdn 

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? A TV se| with a 
TVC-. J or TVC 4 120-450 mHz to channel 3 downconverler. /Ocm antenna, and r:oa.^ 
cable lo roeflive. Package up the KPA5, add i 2 to 14 vdc, antenna, and any TV 
earner 3, VCR or computer with ni composite video oulpul Simple eh"’ 

CALL OR WRITE FOR OUR COMPLETE CATALOG A more info or alv 
tlownco overtars, anlennas, cameras, etc, or who is on in yotn area. 

TERMS Visa. Masiercard, or cash only UPS COD by telephone or mail Telephone 
orders & postal MO usually shipped wiihm 2 days, all other checks must clear before 
shipment Transmitting equipment sold only to heensod amateurs verified in 1964 
Galibook CaHI metydo sales ta* 
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P C. ELECTRONICS 

Tom W60RG Maryann WB6VSS 






2522 Paxson Lane 
Arcadia CA 91006 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 

T 


The solution to most interference, mtermod, ana desense 
problems in AMATEUR and COMMERCIAL systems. 

40 lo 1000 Mh/ - luned to your frequency 
h large ftelrcal resonators 
Low noise High overload resistance 
8 dB gam uihmaie re|ectron> 80 d8 
10 to 15 volts DC operation 
Size 16x26x4 JW* exc connectors 
FANTASTIC REJECTION! 

Price 589.95 bipolar w/RCA |acks 
Conneclor ophons BNC $5. UHF $6. 

N $10 

SUPER HOT! GaM Fel option $20 



Typical rejection: 

± 600 Ktu(n 144 MR? -28dR 
±1 6Mhz@22QMhz: -40dB 
+ 5 mz@4bU MOz. - 5QdB 


AUTOMATIC IDENTIFIERS 


10-1 




m 


* Fqi Itansccivers dnd repealers AMATEUR and COMMERCIAL 

* Auiomaiic ope ran on adjustable speed ami ampntucie 

* SmaM size - easy installation T lo 15 volts DC 

* 8 sdecrabtc reprogrammable massages each lip lo 2 mm lour; 

* Wired, tested, and programmed with your message^) 

Model ID-1 $49 95 Model 10 2 wt2 to 10 minute timet 569 95 

Wh oiler a complete tmeof iransmiticrr and receiver simp's 
and synlhcsj/ers for amateur and commercial use 
Rcqupfit oli free catalog Allow TZ tor UPS shipping V nslercortl and Vi$A welcome 


GIB ELECTRONICS 

1952 Clinton St. Buffalo. MY 14206 
716-824-7936, 9 to 4 



* 

fig, 6. Simple control box allows for almost instantaneous 
no-tune band change. 



fig, 7, The remote control box should be located as close as 
possible to the base of the vertical. 

VSWR at the shack is 1.6:1, as shown in fig, 2, I 
used surplus RG-17 coax cable to reduce losses over 
such a distance. 

Fig. 3 provides the schematic of the networks and 
control system. Fig. 4 shows the 70 foot vertical from 
a distance, while fig* 5 is a view of the antenna from 
below. Fig* 6 shows the control box, fig* 7 the anten¬ 
na base. 

materials 

tl 6 turns Barker and Williamson coil stock No. 3033 
L2 23 turns Barker and Williamson coil Stock No. 3033 
Led ex S821Q025 

For sources of Lede*. contact author, A 10 inch length of B-W coil 
stock No. 3G33 r sufficient for both Li and L2 may be obtained from 
Amp Supply Co., P.O. Box 421, Twinsburg, Ohio 44087, for $12.50, 
plus $2,25 shipping and handling. The aluminum pipe may lie ob¬ 
tained from any irrigation supply company 

ham radio 


^ 147 




















Gillaspie 9600 


Micro Processor Controlled Satellite Receiver 


with wireless remote 



Clear sharp pictures 
Automatic Feed Rotation Control 
Built-in Satellite TV Switch 


Super Reliability 

Channel 3 - 4 Switchable Modulator 

Fine Wood Cabinet with 
Distinctive Styling 
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Gillaspie L.N. A. 
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Full Hand Coverage 
(3.7 GHz - 4,2 GHz) 

100 K Max. Noise Temperature 
(GLN - 3742 - 100) 

120 K. Max. Noise Temperature 
(GLN - 3742 - 120) 

50 db Gain (typical) 
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Model # 
GLN-3742 


• DC Bias at 15v to 28v < 

(J50 m A max) 

• CPR 229 Waveguide Input ( 

• Input VSWR L3 - 

Output VSWR L5 

• Single "N" Female Connector 

for RF Output & DC’ Bias 

Dt Al l K AND Dls I Him I OK [NQt'JKII SWimiMI.I) 


Compact Design 3.T x3.9* x8.4^ 
Hermetically sealed 
Replaces any TVRO LNA 
I Year Warranty 


NEVADA SATELLITE 


702 • 452-5509 


P.0, Box 2 — Las Vegas, Nevada 89125 


































Electric tested and operational 


CRT Terminals Built by a major OEM those 

temurtils include 3 mictutnoeessot boards (Interlace, CPU & 
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vertical phased arrays: 

part 6 


Building the array 
and measuring 
performance 

In this final article of my series on vertical phased 
arrays I will discuss some of the practical aspects of 
putting up an array — how to build it, how to con¬ 
struct networks, and how to take measurements. I will 
also address a few questions readers have raised about 
my previous articles. 

siting elements: 

with respect to the world 

Situating elements by eye can be deceiving. Hav¬ 
ing said this, I am absolutely certain that some will try 
it, nevertheless. Hopefully, you will discover any er¬ 
rors before a large radial ground system has been in¬ 
stalled. Unlike adjusting the elements of a rotatable 
Yagi, adjusting the spacing of a ground-mounted ver¬ 
tical phased array is a major undertaking that may re¬ 
quire several weeks of effort. If you know the varia¬ 
tion from true north that your magnetic compass tells 
you is north, fine. Otherwise, the best way is to line 
up with the north star, Polaris. This star is easy to 
locate; the outer two stars outlining the dipper of the 
Big Dipper form a pointer to Polaris. I have a 4-square 
array whose major lobes are turned off of the desired 
directions because I failed to determine the local mag¬ 
netic variation. Sources for this information include 
your local airport, any office of the FAA, or persons 
associated with private aviation. Determine whether 
the variation is east or west. Generally, this variation 
will be west for those located east of a line running 


I through Chicago and Miami and east if located west 
of that line. For example, at New York City the varia¬ 
tion is approximately 12 degrees west. This means that 
true north for a magnetic compass pointing at north 
is 12 degrees rotated clockwise toward the east. This 
variation from true north slowly changes with time; 
if your information is more than 10 years old, find a 
more recent source. 

Since most of these arrays have half-power beam 
widths of 90 degrees or more, why be so concerned 
over a few degrees? For forward gain small errors in 
pointing do not matter much; we are more interested 
in the directions in which the beam should not be 
pointing. Just as with Yagis, it is far easier to deter¬ 
mine the direction of nulls than maxima. This is im¬ 
portant diagnostic information: to the extent that these 
are in the directions and reduced with respect to for¬ 
ward gain as predicted, we have a reliable validation 
of the design. 

siting elements: 
within the array 

Accurately locating the elements of an array, par¬ 
ticularly if they are not to be in line, isn't as easy as 
it might appear. Getting the correct angles is the prob¬ 
lem. Euclid had the right idea; three points not in a 
straight line uniquely define any triangle. Using wire 
with little or no stretch (steel or aluminum fence wire 
is excellent), carefully measure out three lengths, each 
equal to a side of any triangle that outlines all or part 
of your array. Join the ends, and with two helpers, 
pull the wires taut, you'll have three points accurately 
located with respect to each other. If your array is tri¬ 
angular, you're all set. If it's a 4-square, you have only 
to locate the fourth element with the same wire tri¬ 
angle by turning it over on its diagonal. Triple-check 

By Forrest Gehrke, K2BT, 75 Crestview Road, 
Mountain Lakes, New Jersey 07046 
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table 1. Single 80-meter element tubing requirements. 


quantity 

length 

diameter 


w all 

cumulative height 

3 

10' 

(3.05 m) 

1-1/2" 

(3.81 cm) 

0.125" 

(3.18 mm) 

30' 

( 9.14 m) 

1 

10' 

(3.05 m) 

1-1/4" 

(3.18 cm) 

0.125" 

(3.18 mm) 

39'4-1/2" 

(12.00 m) 

1 

8' 

(2.44 m) 

1" 

(2.54 cm) 

0.057" 

(1.45 mm) 

46'8" 

(14.22 m) 

1 

8' 

(2.44 m) 

7/8" 

(2.22 cm) 

0.057" 

(1.45 mm) 

54'2" 

(16.51 m) 

1 

8' 

(2.44 m) 

3/4" 

(1.91 cm) 

0.049" 

(1.24 mm) 

61'8" 

(18.80 m) 

1 

4' 

(1.22 m) 

1/2" 

(1.27 cm) 

0.049" 

(1.24 mm) 

63'6" 

(19.35 m) 

Additional material requirements for a single element. 





2 

15" 

(0.38 m) 

1-1/4" 

(3.18 cm) 

0.125" 

(3.18 mm) 

mating inserts 

1 

24" 

(0.61 m) 

1-1/4" 

(3.18 cm) 

0.125" 

(3.18 mm) 

extender 

1 

18" 

(0.46 m) 

00 

(2.22 cm) 

0.049" 

(1.24 mm) 

reinforcement 


7 S.S. helical hose clamps approximately 2 inches (5.08 cm) OD 

9 S.S. 1/4"- 20 1/2" screws 

8 S.S. 8-32 1/2" screws 

1 0.250" (6.36 mm) female quick disconnect terminal 

1 0.250" (6.36 mm) male quick disconnect terminal 

1 SO-238 UHF female terminal 

12" (30.5 cm) flat tinned copper braid 
500' (152.4 m) 1/8" (3.18 mm) nylon woven cord 

7800' (2377 m) PVC insulated No. 24 solid copper wire (100 0.3 wavelength radials) 


everything to be sure, because array element layout 
is one of the few physical items under your complete 
control among the factors determining array sym¬ 
metry. In prior articles I showed that electronic beam 
switching requires every element to operate identically 
in each of the different electrical positions of the ar¬ 
ray. This is a severe requirement; the best we can hope 
for is to get within 5 percent of meeting it, realizing 
that reaching within 10 percent results in a significant 
loss in F/B performance. 

For those who may want to check array patterns, 
I have observed that reception of a 1-watt signal 
source located between a 1 /4 to 1-mile distance is con¬ 
sistent with the pattern that is seen at the vertical angle 
of maximum radiation (but without QSB). However, 
at 20 miles this is no longer true because high vertical 
angle reflections predominate, sometimes so strong¬ 
ly that a positive F/B is seen. 

monopole construction 

After much experimentation with a variety of ways 
to put together tubular quarter-wave length ground- 
mounted 80-meter vertical elements, I hit upon a 
method of construction which has held up for over 
six years. It's relatively inexpensive, but has withstood 
the rigors of northeastern winters, including icing 
followed by 80 MPH winds. After failures with lighter 
designs I decided that, at least for 80 meters, any 
tubular construction must be able to withstand being 
raised in one piece. If a vertical can withstand such 
stress, then it should also be able to survive high 
winds, icing, and even the temporary loss of one or 
two of its nine guys. 


Table 1 lists dimensions of aluminum tubing that, 
when assembled into a quarter-wave element, will 
meet this criterion. Included with the table is a com¬ 
plete list of materials for a single element. If care is 
taken not to raise the antenna abruptly, it will stand 
tall and straight — despite all appearances to the con¬ 
trary — as it is brought upright. 

All tubing will telescope into its next larger diameter 
mating member except the lower 11/2 inch (3.81 cm) 
diameter lengths. For two of these lengths, a 15-inch 
(38.1 cm) section of 1 1/4 inch (3.18 cm) diameter 
0.125 inch (3.18 mm) wall tubing is bolted (using three 
1/4-20 screws) at one end with 7 1/2 inches (19.05 
cm) protruding, forming a mating junction with the 
next lower identical diameter tubing. The 1-inch (2.54 
cm) diameter length of tubing requires a 15-inch (38.1 
cm) length of 7/8 inch (2.22 cm) diameter tubing to 
be inserted for its entire length at the lower end to act 
as reinforcement because of the abrupt change in wall 
thickness at this junction. All lighter tubing is drilled 
and tapped for stainless steel 8-32 screws at two places 
spaced about 5 inches (12.7 cm) apart, at junctions. 
This is necessary to prevent the development of in¬ 
termittent continuity after a few months due to wind 
vibration. The tubing, having little weight in this part 
of the vertical, cannot be depended upon to maintain 
good contact by gravity. 

This element will resonate at approximately 3800 
kHz. Inevitably, multiple elements will not resonate at 
precisely the same frequency even though they are 
identical in physical length. For exact matching of res¬ 
onant frequencies, a 2 foot (61 cm) length of the 1 
1/4 inch (3.18 cm) diameter 0.125 inch (3.18 mm) wall 
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tubing is used at the bottom of the vertical. This piece 
has tapped holes every 2 inches {5 cm) for a stainless 
steel 1/4 inch-20 screw, which determines the amount 
of its length that can be inserted into the bottom of 
the vertical. This may be adjusted as measurements 
dictate. 

Flat braid [approximately 12 inches (30.5 cm)] is 
doubled, a 0.250 inch (6.36 mm) female quick discon¬ 
nect terminal soldered at one end, and clamped to the 
bottom of the vertical with a helical hose clamp. I wrap 
PVC electrical tape around this to keep the doubled 
braid together. This makes a flexible, low inductance 
connection to the feeder. The coax termination is an 
SO-238 UHF female connector to which is soldered 
a male 0.250 inch (6.36 mm) quick disconnect terminal. 
The reason for these terminals will become quite ob¬ 
vious as measurements begin. 

Glass bottles, corked to prevent accumulation of 
rain, may be used as standoff insulators for the ver¬ 
ticals, since the necks happen to fit within the element 
base. 

guy wires 

Three sets of three guys, one set every 16 feet (4.88 
m) from the base, are connected by two hose clamps 
at each attachment point. One clamp acts as a back¬ 
stop for the clamp immediately above it, which clamps 
around the nylon guys. The nylon guy ends are tied 
with their own guy and also with one of the adjacent 
guys as additional insurance (falling tree branches can 

tear away the first tie but the fall, once arrested, 

* 

seldom takes out the second tie). The attachment 
areas are waterproofed with PVC tape. 

An element is raised by threading one of the three 
middle guys (usually made longer than those adjacent, 
specifically for this purpose) through a pulley which 
may be as low as 35 feet (10.7 m) from the ground. 
Since my array is among trees, I chose one to serve 
as a ginpole — which, of course, requires a real gin- 
pole if you have no trees. Identify all guys with their 
ground anchor location, and lay them out so that no 
crossovers will be necessary later. During raising, the 
two remaining middle guys should be controlled by 
helpers to restrain the element from moving to the 
right or left, and as it arrives near the vertical position, 
to restrain it from continuing in the direction of the 
raising pulley. Don't forget to instruct your helpers in 
this latter point; more than one vertical has been suc¬ 
cessfully raised, only to continue unrestrained on its 
path to an inglorious end as it passes the upright 
position! 

I've found that 1 /8 inch (3 mm) diameter white wov¬ 
en nylon cord (sometimes called parachute shroud) is 
an economical, strong, long life material for guy stays. 
This is available at K-Mart stores in 50- and 100-foot 
(15 and 30 meter) lengths. I have some still in use after 


six years. The same cannot be said for polypropylene 
rope. Even 1 /4 inch (6 mm) UV resistant material will 
fail in just two years. 

radial systems 

Installing radial systems is the dog work of building 
a low band array. It is also where the payoff — which 
too few Amateurs collect — is. There are two benefits 
to be gained with an extensive radial system: low 
losses and, more importantly, a low vertical radiation 
angle. But there's no free lunch: forget the loose talk 
you've heard on the bands about the benefit of water 
tables a foot below the surface, or being located over 
high conductivity earth. Pure water is a very good in¬ 
sulator, and most fresh water is too. And "high earth 
conductivity" is relative; it is very poor compared to 
the conductivity of copper. (For a perspective, see 
table 2.) Metal stakes in the ground at the base of 
your vertical give you good lightning protection, but 
not a good ground plane. Nor are there any redis¬ 
covered long-lost shortcuts; forty-eight radials raised 
a few feet above the ground won't provide any more 
efficiency than the same number on the ground. Un¬ 
doubtedly, the best of all worlds would be an island 
surrounded by seawater, but for the near-field we'd 
still want an extensive copper radial system. 


table 2. Conductivity comparisons. 1 


low conductivity earth 

0.0005 mho/meter 

high conductivity earth 

0.03 

mho/meter 

sea water 

5.00 

mho/meter 

copper 

58,000,000.00 

mho/meter 


The best indicator of a good ground plane is how 
close the resistive component of the radiator's appar¬ 
ent self-impedance is to its theoretical resistance. The 
factors affecting theoretical radiation resistance are the 
electrical length and effective radius of the element, 
assuming a uniform cross-section monopole. Top 
hats, loading coils, and other means of shortening are 
also amenable to calculation, though the mathemat¬ 
ics in some cases is more complicated. 2 For quarter- 
wave radiators this value is approximately 36 ohms. 

In practice, there's another way to make this deter¬ 
mination for any radiator without knowing the theo¬ 
retical radiation resistance. It is the kind of analysis 
we usually wind up doing anyhow. Lay out radials, 
say ten at a time, distributed equally in all directions, 
taking measurements of the radiator's apparent self¬ 
impedance for each group of added radials. Plot these 
points on a graph as in fig. 1 (open circuit any other 
elements of the array to avoid coupling). You will find 
that each lot of radials has less effect upon radiation 
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Attenti on 
Moonbouncers 

and Satellite Communications Enthusiasts 


Introducing New Ultra High 
Performance Antennas 
from KLM Electronics, Inc. 


KLM Electronics is fueling the Moonbounce and Oscar 10 
revolution with Antenna Equipment that delivers truely 
Out-of-This- World performance. 

For the Moonbouncer, our New 2M-16LBX is designed 
lo be the highest gain 2 meter antenna available on the mar¬ 
ket today by more than a full dh. making the 2M-I6LBX an 
outstanding performer as a single antenna or in Moon 
bounce (EME) arrays. 

The New 432-30LBX follows the same pattern as the 
2M-I6IRX. and soon will become the industry's standard 
of comparison. 

Featuring straight forward construction, and an innova¬ 
tive tapered boom that greatly reduces windload and adds 
strength and durability. Virtually unbreakable, insulated. 

3/ lb rod parasitic elements are anchored through the boom 
to in su re yea rs of t ro u hie- f re e perf orma n ee , 

For the satellite enthusiasts, the 2M-22C high gain 2 
m,e.t e r. c i rc u la r po Lari zed ante n na. fe at u re s 1 he sa me \ u gge d 
construction and total flexibility as our very popular 
2M-14C with a 2dh increase in gain. 

FtDur or more 2M-22C\ make an exceI lent array for 
Moonbounce (EMEl by elminaling Faraday fading. 

Fiberglass/aiuminum stacking frames are available as 
well as 2 and 4 port power dividers and phasing harnesses 
to optimize the performance of these type arrays. Watch 
for our new elevation drive system coming soon. 



432-30LBX 

BANDWIDTH...... 430-440 MHz 


GAIN .......... 17.3 d Bd 

BEAMWIDTH.......20 

FEED IMP ..... SO ohms unbal, 

BALUN......... included 

BOOM LENGTH ..21 ft. 9 in. 

F/ B................... 20 d B F/S ................... 35 d B 

VSWR....... t.5:1 

WINDLOAD .............................. 1.43 sq. ft. (typical) 

TURNING RADIUS ........ 12 ft. 5 in. 
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G A EN,..,......... ,... 

BE AM WIDTH .. 
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VSWR .. 

WINDLOAD .... ..... 
ELLIPTIC! TY.. 


_______ 144-148 MHz 

.. 13 dBd 

....... 34 

50 ohms unbal, 
............. (2) 4:1 coax 

,. h +, 19 ft, 1 in, (tapered) 

. 1.5:1 

t R5 fi 
.... T . 3 dB max. 


CIRCULARITY SW ETC HER ....CS-3 included 

WT. (lbs.) ... ! 1 tbs. 



BANDWIDTH _ 

GAIN. .. 
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FEED IMP.. 
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BOOM LENGTH ... 

VSWk’ 

WINDLOAD. 

WT. (lbs,) ... 

TURNING RADIUS 


.. 143-146 MHZ 

........ (144 MHz) 14,8 dBdc 

.(V)2r, (H)33° 

............. 50 ohms unhid. 

4: t RG303, Teflon 
........ 28 ft. I in. (tapered) 

.. 1.4:1 
(H) 1,75 sq, ft. (V) 2.44 sq, ft, 

.. 10 lbs, 

. 15 ft . 6 in. 


Sec all our new antennas and equipment at the Dayton 
Ham jest. Booth #25. 
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P.O. Box 816 
Morgan Hill. CA 95037 






































fig. 1. Input resistance of vertical antenna (includes all 
losses) versus number of radials. 


resistance than the previous lot. Assuming radial 
lengths of a quarter-wave or more, after about 100 
radials, the reduction in resistance with each added 
lot of radials is almost constant, but becomes vanish¬ 
ingly small (approximately 0.1 ohm). You'll notice that 
the curve on your graph has begun to flatten out; if 
you fit a French curve to this plot, you'll see that the 
plotted curve will nearly meet some horizontal line. In 
scientific terms, this is described as having become 
asymptotic with the theoretical resistance of the 
radiator; the horizontal line is a prediction of that 
theoretical value. (I am assuming negligible radiator 
element circuit losses. This is a fairly safe assumption 
for aluminum monopoles, but less safe if loading coils 
are present. More rigorously, the plot is becoming 
asymptotic with theoretical radiation resistance plus 
radiator circuit resistance.) Put another way, you've 
reached the point of diminishing returns. Although 
that point is self-definable, most experimenters would 
agree that it begins at the knee of that curve — i.e., 
at about 50 quarter-wave radials. 

An aside to single vertical users accustomed to 
rating an antenna's merits according to VSWR read¬ 
ings: don't misinterpret an increase in VSWR as a 
negative indication when adding radials. Assuming 
VSWR is 1:1 with 50-ohm coax to a quarter-wave ver¬ 
tical, an appreciable ratio of output power (approx¬ 
imately 28 percent) is being used to heat the ground 
around the radiator. A higher VSWR after adding 
radials is desirable. 


How should the radials be laid? This depends upon 
your personal aesthetics and also upon how the area 
occupied by the array is used. If you need to bury the 
radials (see "Build a Simple Wire Plow," page 107 — 
Editor), some form of protection against corrosion, 
such as PVC insulation or enamel coating, is neces¬ 
sary. Don't bury them too deeply; the closer radials 
are to the surface, the more effective they are. Some 
Amateurs have laid them flat on the surface and let 
grass cover them so well that limited traffic and even 
lawnmowers can be allowed. 

What about wire size? I often hear people talk about 
laying No. 6 or No. 8 BS gauge radials. Unless you 
have to protect your system from farm animal traffic, 
this is calling for a hawser when thread will do. Con¬ 
sider: 1000 watts output to a single vertical with 25 
radials (and assuming an apparent radiation resistance 
of 50 ohms). Each radial will be carrying all of 179 
milliamperes, and that only near the base of the 
vertical. 3 Given a reasonable number of radials, a base 
current measured in amperes is divided into individual 
radial currents of milliamperes, and even this small cur¬ 
rent rapidly decreases as we move away from the base 
of the radiator. In the absence of concern about possi¬ 
ble fragility, the wire size may be quite small. 

Many articles in Amateur publications have sug¬ 
gested using steel fence wire or steel mesh as an 
economical substitute for copper. Don't . Unless the 
material has cost you nothing, and your labor is worth 
nothing, and you plan to abandon the antenna in less 
than a year, forget it. In just a matter of months, 
galvanizing — if present at all — is penetrated and cor¬ 
rosion proceeds. Steel, being magnetic, has a high 
permeability, making for a skin effect much thinner 
than copper when carrying RF current. Iron oxides are 
lossy semi-conductors. The thin skin effect, combined 
with a lossy surface, results in a wire which conducts 
nearly zero RF current long before it fails to conduct 
DC or has lost physical integrity — which takes only 
about three years after installation, and much less time 
if the system is buried. My first radial system consisted 
of a combination of aluminum, steel, and copper radi¬ 
als. It took a couple of years to solve the mystery of 
a slow but continually rising self-impedance of some 
of the elements in the array. In my efforts to overcome 
this rise, I compounded the mystery by adding more 
radials, which at first were — more steel radials! 

array operation measurements 

So you've constructed an array. Now you'd like to 
see how well it works. On-the-air tests are under¬ 
standably at the top of your list. Unfortunately, this 
is not likely to be a good proof test of proper drive 
conditions, primarily because these arrays want to 
work and may show fair performance despite being 
poorly driven. This is almost always true for gain 
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characteristics, and during some propagation condi 
tions may even apply to F/B, So continue these tests, 
but give some thought to an old antenna man's ad¬ 
vice, said to have been first enunciated during the 
period of Maunders Minimum: “One swaflowe prouv- 
eth not that summer is neare."* 

A much more definitive test is a measurement of 
element currents in each of the array directions. 
Assuming you have designed the feed network for a 
1:1 VSWR, then element base current amplitudes 
measured within ± 5 percent of design values and an 
array VSWR no greater than 1.15:1 in any direction 
is almost complete proof that drive is in the proper 
range, including current phase angles. Measurement 
of element current amplitude and phase is, of course, 
the ultimate test for drive conditons. A wideband dual 
trace CRT is needed for this test, and since this equip¬ 
ment is quite expensive, may be beyond the reach of 
most Amateurs unless it can be borrowed. On the 
chance you have access to this equipment, a method 
is described in the next section of this article. 

Measurement of current amplitude, a must for any 
serious array builder, is quite easy to do. At the lower 
frequencies a high degree of absolute accuracy is not 
difficult to achieve, but good linearity is really all that 
is necessary. For example, if actual current is doubled 
(power multiplied by 4), does the reading double? For 
this purpose the meter readings might just as well go 
from 1 ampere to 2 amperes, or 400 mA to 800 mA; 
we are more interested in good linearity of readings 
than in absolute value because phased array design 
considerations are concerned only with element cur 
rent amplitude ratios. 

Fig. 2 shows a schematic of an RF ammeter 
(photo 1}* The basic meter movement may be 
anything up to 1 milliampere. I use germanium diodes 
for the rectifier because of their low turn-on voltage. 
This simple design works well for absolute accuracy 
and linearity up to 14 MHz. Low capacitance of the 
pickup coil to RF line is important and is increasingly 
so as frequency is raised. For this reason we want a 
high permeability factor for the toroidal core (for least 
number of coil turns). A Faraday shield will provide 
even more isolation, but this additional protection is 
not necessary at lower frequencies. 

Since this ammeter is easy to duplicate, you may 
find it useful to have one for each element of the ar¬ 
ray because the efficiency of data collection is con¬ 
siderably improved. Note the use of quick disconnects 
for element terminals and associated measurement 
devices. 


‘From 1645 lo 1715 there were no observable sunspots, and no Northern 
Lights (Imagine a 70-year period in which Ihe 10 mntttr band nevei 
and iht? 20-meter hand is only so so during ihe day and de^d at night 1 1 A 
British astronomer. E W Maunder, in 1895, was ihe first to call attention 
to (his strange behavior of the sun. 


PtCKOP COiL * 
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fig. 2. RF current probe circuit midscale reading cor¬ 
responds to 1 ampere. 



Solidly constructed RF ammeter uses quick connect/discon¬ 
nect. terminals. 

dual-trace CRT measurements 

Measurement of RF current phase angles involves 
an instantaneous comparison of sinusoidal currents at 
the bases of the elements. Since the elements are 
widely separated physically (and distance is propor¬ 
tional to phase), we must take special precautions to 
be sure we are really observing events in time coin¬ 
cidence. One way is to make these observations at 
another location of our own choosing in such a man¬ 
ner that all events have been equally delayed. Though 
we will see events at some time later than they oc¬ 
curred, they will be in time coincidence. Identical coax 
lines will meet this requirement nicely. Obviously the 
pickup coi/s for sampling base currents also must be 
alike, with the further proviso that the terminations of 
these lines must be alike, resistive, and match the 
characteristic impedance of the lines, (Most dual-trace 
CRTs provide 50-ohm inputs.) The line length chosen 
should be long enough to allow measurements of the 
most widely separated elements. I am sure you've an¬ 
ticipated my comment that the assurance of identical 
electrical length is not provided by a tape measure. 
Furthermore, to help ensure line identity for other 
characteristics, it would be a good idea to cut these 
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Some enterprising people out there have found that it's a cinch to make an antenna that 
LOOKS LIKE an Odom. 

You simply buy an Odom antenna and copy its shape. To save more time and money, you 
stamp it out with a press. 

You certainly don't waste money designing the master plugs from scratch, by computer, like 
Odom does. Or hand-layering the fiberglass and resins, like Odom does. And why goto all the 
trouble of flame-spraying a reflective layer of molten zinc, when you can just sandwich in 
some aluminum mesh? 

Your customers can tell you why. Because they II see the difference. Not by looking at the 
antenna, but by looking at their TV sets. 

Others may try to copy the Odom 
shape. But they'll never copy Odom 
performance. And to your customers, 
performance is what really matters 




Dial 1-800-643-29SO for the fads on Odom s 
complete line of TVRO components. In Arkansas, 
dial (SOI) 882-6465. It's SOME DISH. 


ANTENNAS,INC. 

The one the others copy. 
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lines from a single piece of cable. {For an enlighten¬ 
ing discussion on the variations that may be found in 
coaxial cable, see Bill Grr's "Ham Radio Techniques" 
in the January, 1984, issue.) 

Photo 2 shows the construction of a pickup coil fix¬ 
ture. This is essentially the same as that used for an 
ammeter, but without the rectifier and filtering circuit. 
More attention must be paid to ensure that the pickup 
circuits have identical RF characteristics, however* We 
can test this by connecting both pickups in series as 
sensors in the same RF current circuit, preferably a 
resistive load* The amplitude and phase of the dis¬ 
played current waveforms should be identical and 
should remain so when positions of pickups are inter¬ 
changed. If reasonable care has been taken, the phase 
difference due to pickup coils should not exceed 2 or 
3 degrees* Any smalt difference may be corrected for 
a particular band by connecting a mica capacitor (5-25 
pF) across that pickup coil which lags in phase. My 
guess is that toroid core material variations are the 
probable cause of any slight differences. It is possible 
that substitution of another sample of the same core 
might also work; I did not investigate this. 

In my experience with this measurement technique, 
I found it to be the most productive method for fine 
tuning a feed network to get the last bit of F/B per¬ 
formance improvement. Because both phase and am¬ 
plitude changes are displayed, a much more rapid and 
intelligent analysis of cause and effect is possible. This 
comment applies with ever-increasing emphasis with 
the number of elements in the array. Lacking this capa¬ 
bility, my advice is, "If it ain't broke, don't fix it!"; this 
can he as frustrating as attempting to adjust the color 
matrix board of a TV receiver without a crosshatch 
generator* The fact is that if self and mutual im¬ 
pedances are accurately read and used for the design 
and careful construction of the feed network, the array 
will be operating very close to, if not exactly at, opti¬ 
mum. The few adjustments determined with the dual¬ 
trace CRT are surprisingly miniscule "tweaks." Al¬ 
though the effect on F/B can be quite marked, for ex¬ 
ample, improving F/B from -20dBto - 30 dB, don't 
be carried away by these numbers: the effective fre¬ 
quency range over which this occurs is extremely 
narrow. 

alternate methods of 
phase measurement 

One would expect that considering its importance 
in antenna applications, measurement of phase angles 
at lower RF frequencies would have received more at¬ 
tention in the Amateur press than it has. A survey of 
Amateur publications did not yield much except one 
very interesting article directly applicable to phased ar¬ 
ray applications. 4 While the author's concept is in¬ 
genious and well chosen, it used a differential phase 



Pickup coils provide signals for dual trace scope. 


angle readout that was analog rather than digital. Con¬ 
sidering the tremendous advances in semiconductor 
technology during the ten years since the article ap¬ 
peared, a digital readout should be possible. I hope 
that I may interest some enterprising experimenter to 
take up this challenge. 

network construction 

Several readers have commented that although the 
no-compromise advantage of 4-terminal feed networks 
is obvious, and that matrix algebra for the modular 
design of the networks is a powerful tool, they had 
apprehensions about how to turn the mathematics into 
working hardware. Some, familiar with the Pi net¬ 
works seen in linear amplifiers, were discouraged by 
visions of the need for the same size of components 
and the cost of construction. Still others thought the 
networks might be difficult to tune. 

None of these concerns are justified. Construction 
is actually quite simple, and with an accurate noise 
bridge, 5 tuning is easy. Tuning with an impedance 
bridge is done in the same step-by-step manner as is 
the design, and one of the prime advantages of this 
method is that it allows tuning to be done at the design 
frequency. The impedance levels of these networks 
are low, being generally in the 35^ to 125-ohm range. 
Since each network chain is designed to appear 
resistive at its input and deals with only a portion of 
the transmitter power, voltages are seldom above 300 
volts, even when driven by kilowatt linears* For ex¬ 
ample, 1 use postage stamp size mica capacitors ex¬ 
tensively (500 volt rating) and I've yet to have one fall* 
Where high impedances are encountered, for instance, 
with elements requiring very little direct drive because 
of drive coupled from other elements, the current is 
so low that high voltage is not developed. 

Photo 3 illustrates the simplicity and small compo¬ 
nent sizes* This is the feed network for my 80-meter 
4-square array.® It is built into a 3 x 6 x 8 inch 
(7,6 x 15.2 x 20.32 cm) box on PC board, with each 
network chain individually removable. This takes the 
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Norse Keyers & Trainers 


AEA produces the finest Morse keyers and trainers in the world. All AEA keyers operate with any 
standard keyer paddle and offer selectable monitor tone, selectable dot and dash ratios, full 
weighting and selectable dot and/or dash memory. In addition, all our keyers offer full, semi¬ 
automatic or straight key modes. The keyers and trainers are keypad controlled which 
significantly reduces the complexity of operation for all the features offered. Each keyer has 
separate + and - keyed outputs for keying any modern transmitter. All keyers and trainers 
operate from 12 VDC {or 117 VAC with optional model AC-1 wall adaptor) which makes them 
idea! for portable operation. AEA microcomputer-based products are all subjected to a full burn- 
in and test prior to shipment, as well as being designed for maximum R.F, immunity. 

NEW BT-i 

% The BT-1 Basic Trainer is a hand-held computerized unit which teaches the code one character 

at a time at 18 or 20 words per minute. The BT-1 contains a self-paced training program that 
allows serious students the possibility of learning Morse to 20 wpm in as little as one month! 
Each character represents a separate practice session in which the character is first introduced 
by itself, and then presented 50% of the time along with all previously learned characters. There 
are no tapes to memorize, wear out, or break. No programming skills are necessary; the BT-1 is 
very easy to use. The tone oscillator can also be keyed for sending practice. An earphone jack is 
provided for private listening. The BT-1 will go as high as 99 WPM KiClAi 

_ in 1 WPM increments, A battery operated version, the BT-1P, is /VC Vw KT-3 

available with wall charger and internal NICAD batteries. 

The KT-3 Keyer-Tralner unit uses the teaching program used in the BT-1 trainer. In 
addition, the KT-3 features a full function Morse automatic keyer for keying any modem 
transceiver, or for sending practice. Speed range is 18-99 wpm for transmitting and 1-99 
wpm for training. 

The KT-2 Keyer-Trainer is a computerized keyer with all the features shown above, plus 

IfY 9 j/rti/Ar Trainer a Morse proficiency trainer, It is designed to increase your 
K / neyer $ rainBr existing code as quickly as possible. The unit can be set 

for beginning practice speed, ending practice speed, and 

duration of practice. The microcomputer does all the rest by gradually increasing the 
fi. [TEW speed during the practice time selected, Vou can even select between fast code 

(Farnsworth) or slow code methods. The characters are sent in 5 letter groups, or 
• it!! random word lengths. Two levels of difficulty can be selected; common Morse 

characters or all English Morse characters A 24,000 character answer book is provided 
for the 10 separate starting positions There is also random practice mode for which no 
answers are available. 

CK-2 Contested* 


The CK-2 Contested 1 * Keyer is the lowest cost auto¬ 
matic keyer available featuring an automatic serial number generator for contesting 
The CK-2'keyer features a large 500 character message memory that can be soft- 
partitioned into as many as 10 sections. An exclusive AEA edit mode makes it possible 
to correct mistakes made while entering messages or to insert words into previously 
established messages. Two different speeds can be set for fast recall in addition to 

tm astepped variable speed control. The CK-2 features 
MM-2 MorseMatiC an automatic message repeat mode with variable 

for automatic CQ transmis- 


delay- before- repeat 
sions or TVI testing 

The MM-2 Morsematic Keyer represents the most sophisticated paddle keyer ever 
designed and features two powerful microcomputers. The Morsematic incorporates 
virtually all the features (except the preset and stepped variable speeds) of both the 
CK-2 and KT-2 shown above. In addition, the MM-2 offers an exclusive automatic 
beacon mode which 


is invaluable for 
meteor scatter, moonbounce scheduling, 
or beacon operation 


Brings you the 
Breakthrough! 


ADVANCED ELECTRONIC APPLICATIONS, INC 

P.O. Box C-2160, Lynnwood, WA 98036 
206/775-7373 Telex: 152571 AEA INTL 


More Details? CHECK-OFF Page 148 
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Hull Electronics Automatic Antenna Couplers 

New Solutions To An Old Problem 



To augment its line of Marine S5B Radiotelephones, 
Hull Electronics has developed a line of Automatic 
Antenna Couplers that harness the Microprocessor to 
the task of matching a wide variety of antennas to the 
50-ohm transmitter output. The job is done whenever 
a new channel is selected* typically in less than one 
second, 

The antenna may be any length greater than 8 feet. 
Frequency range is as much as 2 through 30 MHz 
depending on the model* The Coupler is easily 
interfaced with virtually any SSB transceiver and can 
be arranged to operate automatically when the 
channel is selected or manually by the operator. Either 
way. a VSWR of less than 1.25; I is accurately and 
quickly obtained. 

Presently, two models are available. 


Model H402-CU handles power levels to 250 watts 
PEP output. Model 402/1000 is rated to a full 1000 
watts PEP* 

Hull also manufactures automatic couplers as a part 
of SSB transceivers to provide a one-piece package 
from microphone to antenna terminal. 


Write or call for information today. 

HUH CUCTRONia COMPANY 

7S63 Convoy Court 
San Diego, California 921 I I 
(619) 278-6140 

Career Opportunities If the application micropt'CM essors to improve HF 
tommuniLalions interests you ami you are lethnicaily qualified uj work in the 
commercial SSB manufacturing Md. Hull would like to talk about a variety of 
interesting career opportunities Call (619) 27841^0, and ask for our Director of 

Engineering 
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place of other feed methods which require 130 feet 
(39 meters) or more of coax for this band. At today's 
prices for good quality 50-ohm coax, this alone should 
be the deciding factor, without even considering the 
superior technical merits of 4-terminal feed networks. 

As can be seen from the photograph, small 100 pF 
air variable capacitors are used as trimmers. Mica 
capacitors, singly or paralleled, using their color 
coded values, are chosen to make the required net¬ 
work capacitance fall in the middle of the trimmer 
range* AH inductors carrying significant current (and 
these tend to fall between 0*5 to 5 ^H) are air core 
using No* 10 or No. 12 B.S- enamelled copper. I wind 
these on 1-inch (2.54 cm) diameter wooden dowels, 
letting them spring up to a slightly increased diameter. 
Inductances significantly above 5 pH are wound on 
powdered iron toroids using No* 18 B.S* wire* Using 
single layer charts for the air wound coils or toroid core 
manufacturer charts, all inductors are wound to be 
well above the inductance required* A grid dip meter, 
together with a known capacitance, is used to trim 
the inductors to slightly above the required values (5 
to 10 percent). The network is constructed with these 
components and is completed with the exception that 
no network interconnections are made nor are any 
connections made to the shack fine coax terminal, 

tune-up procedure 

We have to choose which direction the impedance 
bridge will look into the network for tuning it. Each 
network chain was designed to transform a complex 
impedance to a pure resistance* Since it is much easier 
to duplicate resistances than complex impedances, 
this usually determines the choice. Assuming this 
case, consider a cascaded network consisting of a 
shunt L-match followed by a Pi circuit, which is the 
typical chain from the feeder of the 180 degree 
phased element of a 4-square array. For example, from 
Part 4 e of this series, the input impedances as seen 
at the various points of a network chain are reproduced 
for element No* 4 of a 4-square array: 

element No* 4 driving-point impedance 63.4 f j47.5 

input impedance to too degree 
length feeder 22.73 j11.37 

input impedance to L-match 114,83 + jO 

input impedance to Pi circuit 114 83 + jO 

You will recall the reason for the Pi circuit was for 
phase matching, not impedance matching; therefore, 
its input impedance is the same as the impedance to 
the shunt L-match* 

The impedance bridge unknown terminal is con- 
nected to the coax terminal, to which the element 
feeder would normally be connected. The resistor 
simulating the input resistance of the L-match 1115 
ohms is ok) is temporarily soldered to the Input of the 
L-match at the shunt arm and ground (i.e., at the con- 



Matching network for four square vertical array measures 3 
x 6 x 8 inches 17,6 x 15,2 x 20.32 cm), 

nection point normally going to the Pi circuit). Since 
we have chosen to measure conditions in the reverse 
direction through this network, we must consider what 
we want the bridge to "see" and set it accordingly. 
At first glance, it might seem reasonable to expect this 
to be equivalent to the impedance as seen ai the in¬ 
put to the element feeder. Not so; this is not a bilateral 
case. Instead we should expect to see the conjugate 
of this impedance: i.e., 22.73 + jll.37, If the im¬ 
pedance bridge reads parallel circuit equivalents, these 
must be calculated and the bridge set accordingly. If 
the reactance is beyond the basic bridge range, an ap 
propriate extender must be used* The tuning pro¬ 
cedure is simplicity itself ; without touching the bridge 
settings, adjust the L-match shunt trimmer for 
minimum detector output (being sure this minimum 
is within the trimmer range}* If this is the normal im¬ 
pedance bridge null, the adjustment is complete. More 
likely, it is merely a minimum. Begin spreading out one 
of the outer turns of the inductor and readjust the trim¬ 
mer* Since the null is sharp and deep, use care in 
spreading coil turns to be sure you have not passed 
through the null. (I use the tapered end of a pencil for 
this,) When the L-match is tuned, move the simulating 
resistor to the input of the Pi circuit I the point nor¬ 
mally connected to the shack coax line terminal). In¬ 
stall an interconnection between the L-match and Pi 
circuit. With the bridge remaining connected and set 
as .before, adjust the Pi circuit trimmers for minimum 
detector output and then reduce inductance by turn 
spreading* Since the Pi circuit has three interdepend¬ 
ent adjustments, be sure to recheck the other two with 
each tuning change* The two trimmers should end up 
in approximately the same part of their range, assum¬ 
ing the fixed padders are similar. Since the tune-up 
of the Pi circuit is done with the bridge looking into 
the L-match, a separate procedure for integrating the 
two networks is unnecessary. Remove the resistor, but 
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fig. 3. Relay interconnection diagram for four different vertical antenna arrays: (A) two-element in-line; (B) three-element 
in-line; (C) triangular configuration and (D) "4-square" configuration. 


do not connect this chain to the shack line coax ter¬ 
minal until completing the adjustment of all chains. 

In some circumstances it may be easier to simulate 
the calculated termination impedance of a network, 
in which case the bridge will look into this network 
in the same direction as the transmitter would. The 
impedance bridge is set to the pure resistance ex¬ 
pected at the network input and it is connected to the 
shack line terminal. The simulated impedance (the 
same as calculated, not the conjugate) is connected 
to the coax terminal where the element feeder is nor¬ 
mally connected. Assuming we are tuning the same 
network chain as above, a temporary connection of 
the shack line coax terminal is made to the input of 
the L-match (the same point at which the resistor was 
connected in the previous case). Except for these dif¬ 
ferences, the tuning procedure is the same. After tun¬ 
ing the L-match, the temporary bridge connection is 
transferred to the input of the Pi circuit, and an inter¬ 


connection is made between the two networks in 
readiness for tuning the Pi circuit. After completion 
of tuning the Pi circuit, remove the shack line connec¬ 
tion to it in preparation for tuning the next chain. In¬ 
cidentally, there is nothing wrong with connecting the 
feeder coax into the chain to check out the entire net¬ 
work chain, making the appropriate changes to the 
bridge settings and/or the simulated network loads. 
However, do not connect an actual array element to 
this feeder in the expectation the element will present 
its array drive-point impedance, saving you the bother 
of simulating it. This simply won't work; part 4 of this 
series (October, 1983) explains why it will not. 

directional switches 

Relay interconnection diagrams for directionally 
switching four different vertical arrays is provided by 
fig. 3. When selecting relays for this application, 
remember that no one relay is switching all of your 
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transmitter power; consequently ratings may be safely 
reduced. Since RF is being hand/ed, ceramic Insula¬ 
tion is advised, though I found no problem with linen 
bakelite at 80 meters. Always avoid "hot" switching 
relays. Even if they can stand it, your linear will not 
and neither will the network, since high voltages 
will be present during switching. 

Photo 4 shows a 4-square array relay construction 
that use three small telephone-type DPDT military 
surplus relays. At first I lost several relays each sum¬ 
mer due to sympathetic discharges from lightning 
which would burn out the solenoids. This was cured 
by connecting a silicon high current diode in reversed 
direction across the coil in parallel with a 0.1 jljF 
ceramic disc capacitor. I have since lost a few diodes 
to these discharges, but no more relays. Failed diodes 
are "shorts/' so the 28 VDC supply to this system re¬ 
quires a protective series resistance to guard against 
this possibJity and to prevent damage to the power 
supply from the discharge. 

on rounding-off calculations 

Calculator algorithms and computer operating 
system programs use guard digits as a means of re- 
tricting degradation of accuracy due to round-off in 
repetitive calculations. All values begin with and are 
calculated to one or two digits more than shown to 
the user. For example, if a calculator displays ten 
significant digits, it actually keeps values to eleven or 
twelve digits in its internal registers. Round-off errors 
thus tend to be restricted to these extra figures and 
seldom affect anything more than the least significant 
displayed digit. Since these extra digits rarely convey 
additional accuracy, they aren't displayed. 

This concept also applies to calculations done by 
hand or with a slide rule. For example, using 3.14 for 
Pi reduces accuracy to only three significant figures 
before any,calculations are done. A few computations 
immediately reduce that accuracy, Let's watch what 
happens with a simple calculation; 

IPS * 5P - (Pi x 78) 

= 1 57 if 3.14 is substituted tor Pi. 

If 3.1416 is used the result is 1.6965. 

If 3.141593 then the result is 1.69591. 

Note that the first approximation for Pi, accurate to 
three significant figures, has produced results accurate 
to only a singfe significant figure in just a few com¬ 
putations. What is happening is that every time this 
rounded off value for Pi is used, a small error is re¬ 
introduced, and in effect, the error is compounded. 
Although many calculators round off to the nearest 
decimal, most small computers, and many large ones 
too, merely truncate values to some number of digits 
without adjustment to the nearest decimal, causing 
even more rapid divergence from accuracy if trunca¬ 
tion is occurring after only a few digits. 



3x5x7 inch (7,6 x 12.7 x 17.8 cm) box houses all relays 
for switching four square vertical array. 


The point of this discussion is to convince you to 
keep computations to several significant digits more 
than the accuracy you'd like to end up with. Except 
in determining rough approximations, constants such 
as 3.14 for Pi, or the number 984 r expressing the speed 
of light in millions of feet per second, should always 
have two or more additional significant digits. This 
becomes particularly important when trigonometric 
functions involving angles approaching quadrant 
boundaries (for example, 0, 90, 180, or 270 degrees) 
are being used. Anyhow, in this day of ubiquitous 
calculators and computers, calculation to ten signifi¬ 
cant figures represents no personal mental effort. 

The following constants, important to many calcula¬ 
tions, are given to a level of precision more than suf¬ 
ficient for most applications: 

Pi 3.141592654 

e 2.718281828 Naperian logarithm base 

c 299,792456 x 10* velocity of light, 

meters/second 983.571049 x 10* velocity of 
light, feet/second 

cm/in 2,54 (exact! Metric to English unit conversion 

Readers have inquired about the values given tn 
these articles for inductances and capacitors in 
4rterminal networks. Where, for instance, is a 
capacitor of value 734.8 pF to be obtained? Obvious¬ 
ly no capacitor of that value will be listed in any 
catalogue; neither could we hope to find it to such ac¬ 
curacy by a measurement and selection process 
without also controlling temperature, humidity, aging, 
and so on. Measuring a capacitor or an inductance 
to just three places requires careful technique. I 
showed values to greater precision tn an effort to pre¬ 
vent (mostly unsuccessfully! confusion caused by 
round-off errors if readers attempted to work 
backwards from my values for a capacitance or induc¬ 
tance to compute reactances, voltages and currents. 



May 1984 


57 











New England 


L 


Authorized Dealers For 


MA 


KENWOOD & 



Also displaying the popular accessories needed to complete a HAM STATION . . . 


ARRL PUBLICATIONS • AEA • ALPHA DELTA • ASTRON • 
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Telephone 617/486-3400, 3040 

675 Great Rd., (Rte. 119) Littleton, MA 01460 
VU miles from Rte. 495 (Exit 31) toward Groton, Mass. 





POSITIONS 

AVAILABLE 


TECHNOLOGY 


i RF Engineer (IMF) 

The job PCB Designer 

openings are: i Microprocessor Programmer 

1 Engineering Ttelnicians 

Want to relocate near the Pacific Ocean and Carlsbad in North San 
Diego? The move from Inglewood, California to San Diego is schedul¬ 
ed for mid-August. 

Linear Electronics, a Southern California designer and manufacturer 
of radio control equipment has openings for engineers interested in RF 
and automatic control design and development. The Company is over 
20 years old in the business of security products, garage door and gate 
controls, infrared sensors, paging equipment, and energy monitor¬ 
ing/conservation systems. 

Excellent opportunity for technical challenge and growth with a stable, 
profitable, publicly held electronics corporation with eight divisions. 
Work place located near ocean. Non-miiitary work. 

Send resume to Ronald T Guerin, Assistant to the President. 

C^SSaSSnSm Inglewood, California 90306 
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The author, beside his modest station, has proven that over 
260 countries can be worked on 75 meters with legal power 
and a good antenna system. 


concluding comments 

I thoroughly enjoyed putting this series together, 
even though it required far more time and effort than 
I could possibly have imagined. I hope it proves useful 
and educational, though I'm not sure whether the 
author or his readers gained more! I tried to leaven the 
theoretical with the practical, well aware of the dif¬ 
ficulties and pitfalls of doing so in such a technical 
subject, 

l introduced the topic of matrix algebra as a tool of 
nearly limitless versatility that literally begs to be used. 
It not only reduces the tedium of network design cal¬ 
culations and simplifies transformation of one network 
to another, but also makes child's play out of the cal¬ 
culations of input/output conditions when networks 
are cascaded, it is particularly well suited to computer 
programmed calculations because the fundamental 
algorithms are unchanging; only the specific network 
parameter calculations differ, I did not begin to plumb 
the possibilities in these articles; there are ABCD pa¬ 
rameters specific to lattices (bridge circuits), bridged 
Tee's, all types of transformers, real coax (with loss) 
and on and on, I sincerely hope this alone has found 
fertile imaginations in which to take root. It mystifies 
me that so powerful a tool has found so little welcome 
in our engineering educational institutions. 

Antenna experimentation has always been of ab¬ 
sorbing interest to Radio Amateurs, whether for 
□King, for propagation studies, superior contesting, 
or to satisfy one's curiosity. Even though we have the 
ability, most of us don't have the time to devote to 
exploring the complexities of our station equipment. 


But anyone can innovate with a piece of wire, and 
would that it will always be so. However, antenna ex¬ 
perimentation isn't magic: it's a technology like any 
other. Most of the fundamental principles were 
established two generations ago, though many of the 
pioneers, whom we find referenced and footnoted in 
articles and texts, are still with us, 

r o Bob Booth, WB6SXV, and Mason Logan, K4MT, 
for their encouragement, advice, and careful proof 
reading which more than once kept me honest - 
much deserved words of appreciation. Finally, I want 
to thank you, my readers, for the many kind comments 
you sent my way via letters and on the air, and most 
of all — for your patient attention, 
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* T51 VHF FM EXCITER for TOM, 6M, 2M, 
220 MH 2 oradjacent bands 2 Watlscontin- 
uous, up to 2'h W intermittent. $68/klt. 


hamlronics ® 


* A16 R F TIGHT BOX Deep drawn alum, case 
with light cover and no seams. 7x8x2 inches 
Designed especially for repeaters. $20. 


Hf 44 Shown 


tKi if*^ vi 


* R144/H220 FM RCVRS for 2M or 220 MHz. 
0.15uV sens.; 8 pole xtal filter & ceramic f ilter 
in i-t, helical resonator front end for exceptional 
selectivity, more than -100 dB at ±12 kHz, 
best available today Flutter-proof squelch, 
AFC tracks drifting xrntfs. Xlal oven avail. 
Kit only $138. 


* R451 FM RC VR Same but for uhf. Tuned line 
front end, 0.3 uV sens. Kit only $138. 


* R76 FM RCVfi for 10M, 6M, 2M, 220, or 
commercial bands. As above, but w/o AFC or 
hel res. Kits only $118. 

Also avail w/4 pole filter, only $98/kit. 


* R1 10 VHF AM RECEIVER kil tor VHF aircraft 
band or ham bands. Only $98. 


* R110-259 SPACE SHUTTLE RECEIVER, 

kit only $98, 


• HELICAL RESONATOR FILTERS available 
separately on pcb w/connectors. 


HRF-144 for 143-150 MHz S38 
HRF-220 for 213-233 MHz $38 
HRF‘432 for 420-450 MHz $48 


• T451 UHFFM EXCITER 2 to 3 Watts on 4 50 
ham band or adjacent freq. Kit only $78. 


VHF & UHF LINEAR AMPLIFIERS, Use on 

either FM or SS8. Power levels from 10 to 45 
Watts to go with exciters & xrntg converters. 
Several models Kits from $78. 


* CWfD KITS 158 bits, field programmable, 
clean audio, rugged TTL logic. Kit only $68, 


• DTMF DECODER/CONTROLLER KITS. 

Control 2 separate on/off functions with 
touchtones*. e g., repeater and autopatch. 
Use with mam or aux. receiver or with Auto- 
patch. Only $90 


• AUTOPATCH KITS, Provide repeater auto- 
patch. reverse patch, phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $90, Requires DTMF Module. 




• COR KITS With Audio mixer, speaker amplh 
fier, tail & time out timers. Kit only $38. 


THE MOST AFFORDABLE 

REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!} 
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JUST LOOK AT THESE PRICES! 


Band 

Kit 

Wired/Tested 

10M.6M.2M,220 

$680 

$880 

440 

$780 

$980 


Both kit and wimd units am c omptote with Ml parts, modules, hardware and crystals 

CALL OR WRITE FOR COMPLETE DETAILS. 

Afso available lot /amnio ana finking, c/o&sband, and lamota bake 


FEATURES: 

* SENSITIVITY SECOND TO NONE; TYPICALLY 
0.15 uV ON VHF, 0.3 uV ON UHF, 

* SELECTIVITY THAT CANT BE BEAU BOTH 

8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR 
GREATER THAN 100 dB AT ± 12KHZ. HELICAL 
RESONATOR FRONT ENDS. SEE R144, R220, 

AND R451 SPECS IN RECEIVER AD BELOW, 

» OTHER GREAT RECEIVER FEATURES: FLUTTER- 
PROOF SQUELCH. AFC TO COMPENSATE FOR 
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL 
SPEAKER AMPLIFIER & CONTROL, 

* CLEAN. EASY TUNE TRANSMITTER. UP TO 20 WATTS OUT 
IUP TO SOW WITH OPTIONAL PA}. 


HIGH QUALITY MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 


HIGH-PERFORMANCE 
RECEIVER MODULES 
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For SSB, CW, A TV, FM. etc. Why pay big 
bucks for a multi mode rig tor each band? Can 
be linked with receive converters fortransceive 
2 Watts output vhf, 1 Watt uhf. 


UHF MODELS 

Kit with Case $59 
Less Case $49 
Wired $75 


432-434 
435 * 43 ? 
432 436 
432-436 
439 25 


28-30 
28*30 
144-148 
50-54 
61 25 


Our traditional preamps, proven in years of 
service, Over 20,000 in use throughout the 
world. Tuneable over narrow range. Specify 
exact freq. band needed. Gain 16-20 dB NF — 
2dBorless. VHF units available 27 toSOOMHz 
UHF units available 300 to 650 MHz, 


• P30K, VHF Kit less case $ 18 

• P30W, VHF Wired/Tested $33 

• P432K. UHF Kit less case $21 

• P432W. UHF Wired/Tested $36 


SCANNER CONVERTERS Copy 72-76, 135- 
1 44, 240-270 , 400-420, or 806-894 MHz bands 
on any scanner. Wired/tested Only $88. 


IMPORTANT REASONS WHY 
YOU SHOULD BUY FROM TH E 
VALUE LEADER: 

J. largest select ton ol vhf anti uht kits 
in the world 

2. Exceptional quality and low pnces due 
to large volume 

3 Fast delivery, most kits stripped same day 

4 Complete, professional instruction 
manuals . 

5. Prompt factory service available and 
tree phone consultation 

6 In business 2 T years 

7. Sell more repeater modules than all 
other mfrs . and have for years Can give 
Qualify features for much lower cost 


While supply 
lasts, get $60 
cabinet kit tree when 
you buy an FM-5 Transceiver kit. 
Where else can you get a complete transceiver 
for only Si 78 


odel 


For UHF, 
Model XV4 
Kit $99 
Wired $169 


For VH F f 
Mode) XV2 
Kit $79 
Wired $149 
{Specify band) 


Models to cover every pracficaf rf & if range to 
listen to SSB, FM, ATV, etc Nf ~ 2 dB or less. 


MODEL TUNES RANGE PRICE 


Our lab has developed a new line of low-noise 
receiver preamps with helical resonator filters 
built in. The combination of a low noise amplifier 
and the sharp selectivity of a 3 or 4 section 
helical resonator provides increased sensitivity 
while reducing intermod and cross*band inter¬ 
ference in critical applications. See selectivity 
curves at right. Gain = approx, 12 dB, 


HRA-144 
HRA-22G 
HRA-432 
HR Ad ) 
HRA-{ } 


143-150 MHz 
213-233 MHz 
420*450 MHz 
150-1 74 MHz 
450-470 MHz 


$49 

$49 

$59 

$69 

$79 


LOOK AT THESE 
ATTRACTIVE CURVES! 


’Add $20 lor 2M input 


NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS 


ECONOMY PREAMPS 


SAVE A BUNDLE ON 


HELICAL RESONATOR VHF FM TRANSCEIVERS! 
PREAMPS I- 


Exciter 
Input Range 


38-30 
26-29 
28-30 
27-27 4 
20-30 
5C754 
144-146 
5CF54 
144- T 46 


Antenna 

Output 


144 146 

145 146 
50-52 

144 144 4 
220 - 222 ' 
220-224 
50-52 
144-140 
28-30 


VHF MODELS 


Kit with Case $49 
Less Case $39 
Wired $69 


Antenna 
Input Range 


28-32 

50-52 

50-54 

144- 140 

145- 147 
144-144.4 

148-140 

144-148 

220-222 

220-224 

222-226 

220-224 

222-224 


Receiver 

Output 


144-148 
28-30 
144-140 
20-30 
20-30 
27*27 4 
28-30 
50-54 
28-30 
144-148 
144-148 
50-54 
28-30 


(fit * Hamtronics Breaks 

the Price Barrier! 


No Need to Pay $80 to $125 
for a GaAs FET Preamp, 


FEATURES; 


• Very Low Noise: 0.7 dB VHF. 0,8 dB UHF 

• High Gain: 16 to 28 dB. Depending on Freq, 

• Wide Dynamic Range for Overload Resistance 

• Latest Duat-gate GaAs FET, Stable Over Wide 
Range of Conditions 

• Rugged, Diode-protected Transistors 

• Easy to Tune 

• Operates on Standard 12 to 14 Vdc Supply 

• Can be Tower Mounted 


LNQ-28 

LNG-50 

LNG-144 

LNG-220 

LNG-432 

LNG-40 

LNG‘160 


26-30 MHz 
46-56 MHz 
137-150 MHz 
210-230 MHz 
400-470 MHz 
30-46 MHz 
150*172 MHz 


$49 

$49 

$49 

$49 

$49 

$64 

$64 


Modei 


Tuning Range Price 


28-30 
20-30 
50-54 
61 25 

144 148 


432-434 
435-437 
432-436 
439 25 
432-436 * 


Typical SGtectwfty Curves 
of RecQiverx and 
Helical Resonators 


Call or Write for FREE CATALOG 

(Send $1.00 or 4 IRC’c for overseas mailing) 
Order by phone or mail • Add $3 S& H perorder 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 


amlromcs, me . 

65-E MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430 

Hamtronics ' is a registered trademark 


More Details? CHECK-OFF Page 148 
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ALL ITEMS ARE 
GUARANTEED OR SALES 
PRICE REFUNDED 
PRICES FOB 
HOUSTON 

PRICES SUBJECT TO 
CHANGE without 
NOTICE 

ITEMS SUBJECT TO 
PRIOR SALE 


MADISOil 

Electronics Supply 

Call for Quotes 713-658-0268 


1 - 800 - 231-3057 


We stock what we advertise, and much more. 


NIGHT NUMBERS 
5-10 p.m. CST 
Mon., Wed., Fri. 
1-800-231-1064 

INSIDE TEXAS 
1-713-331-2235 


KOK FM2033 .$289.00 

SANTEC ST142 ..299.00 

ST440up.(limited).250.00 

Accessories Available 

TOKYO HC200 Tuner.89.00 

HC2000 ...299.00 

NEW HC400L Ant Coupler *;1 Verniers. 

dual needle meter.139.00 

TOKYO HIPowet Amps.LESS 15% 

WELZ Meters.LESS 10% 

TRIPLETT Model 50 VOM.59.00 

COBRA 49MHZ headset.39.95 

AM ECO Books, Codet apes.STOCK 

FOXTANGO, SHERWOOD.LESS 10% 

MIRAGE AMPS.LESS 12% 

TS93DS Great Radio.CALL 

FT980 Excellent Buy. 1299.00 

FT757GX Mobile delight.748.00 

TS430S _RING US UP FOR A PRICE 

ROHN 5CT 25G tower 4 section 25G, 1 

section 25AG-2 or 25AG-3.269 00 

TOKYO 70CM mast mounted 
prea ii'tp ................. ». 139.00 

YAESU FT726R OSCAR packoge includes 
430 modules, satellite 

duplex module .1149,00 

GE 572B . . ..65.00 

6146B.9.95 

VALOR mobile antennas 

75-10M.2Q.Q0ea. 

AVANTI ASP151-3G glass mount , . .33.00 
BOOKS-ARRL AMECO, GILFER. SAMS, TAB. 
RIDER. UNIVERSAL . WRTVH. RADIO PUB 

new FM . . $289.00 


WM NYE MB-V Tuner 3kw. Wattmeter. Coax 

Switch with Baiun .« . *.479.00 

MB-4 with Baiun. 

less Coax Switch.* . .., 399.00 

MB-1 with Baiun, 100W 185,00 

f 

ALPHA DELTA MAC08 

Control Consoles , *.73.00 

CALRAD 66-267 relative power/SWR 
meters, 2 meters. 3-15CMHZ . , * * * .29,95 

BENCHER ST1. BY 1 ..42,00 

STZBY2.. * ... . , 54.00 

VIBROPLEX . . .., ..LESS 10% 

BIG HAM CLOCK 2 LCD Clocks 

12/24 or 24/24 hr format . *..25.00 

AMECO preamps LESS 10% 

LARSEN extended 1/4 wav© 

kuhiduck-2M.*.17.00 

AEA HR1 hot rod 1/2 wave-2M.16.00 


ANTENNAS 

ANTECO VS 2M mag mount antenna. 

complete with cable ..$25.00 

BIRD 43 - Element*.STOCK 

WE WANT SPECIAL BIRD ORDERS. 
TRIPPIITE PR25 

2QA regulated supply.99.00 

ROHN 25G, 45G. 55G, 
accessories .CALL 

FK2548 foldover prepaid.799.00 

TELEX/HYGAIN HG52SS 

crankup prepaid.949.00 

TH7DXS ................... 429,00 

Explorer 14 . 289.00 

HAM 4.199.00 

V2S, ARX2B, Isopole 144.39.00 ea. 

KLM 2M13LBA.78.00 

KT34A.309.00 

KT34XA.469.00 

420-470-1 8C ..64.00 

ALLIANCE HD73. 99.00 

Consumers Wire 

8 wire rotor cable.206/ft. 

BARKERS & WILLIAMSON AV25 .90.00 

AR25 Radial Kit . ..19.00 

BAW dipoles.. STOCK 

BUTTERNUT HF6V.125.00 

ALPHA DELTAtransitraps.ST OCK 


BELDEN 

BELDEN 9913 solid center coax 
foil " braid shield 
8214 RG8 foam 

6237 f?G-8 .. 

S267RG213 ,. 

8235 300 ohm KW twinlead . * * 
8000 14GA 

stranded antenna wire. 

8448 8 wire rotor cable ...... 

9405 HD 8 wire rotor coble 

2*16.6*18... 

100 8214 - ends installed_. 


* . 454/11. 
, * 439/ft, 
, , 369/ft, 
. . 529/ft. 
+ , 239/ft. 

. . 139/ff. 
,,319 


, , 529 
42.00 


AMPHENOL 

831SPPL259. 125 

831RS0239. 1-25 

82-61 NMALE .3.00 

831J Double female UHF.2.00 

82-101 Double female N .5.00 

2900 8NCMALE-S0239 . 4.00 

SHORT WAVE 

BEARCAT DX1000 . 499.00 

KENWOOD R2000 .CALL 

R1000 .RINGUSI 

HAN DIE TALKIES 

KENWOOD TR2500 . CALL 

YAESU FT208R..259.95 

SANTEC ST142.299.00 

TENTEC 2591 HT . 269.00 


COMPUTERS 

AMTOR MFJ 1228 RTTY, CW.$59.95 

SOFTWARE 

MFJ 1250 for VIC 20.40.00 

MFJ 1251 for COMM 64 ..40.00 

MFJ 1224 RTTY, CW. ASCII .79.95 

AEA CPI.179.95 

AEA AMTOR AMT-1-.499.95 

AEA AMTORTEXT Allows CPI & Comm 64 
to be used as multimode Amtor 

terminal.69.95 

AEA MICROAMTOR PATCH low cost, high 
performance computer interface pack¬ 
age uses Amtortext software tor the 

Commodore 64.119.95 

AEA Applications Software for 

C-64 or VtC-20 .79.95 

MICROPATCH best low cost unit 

available. .129.95 

CP1/VIC20/MBATEXT ..209.95 

CP1/COMM64/MBATEXT.209.95 

IBM PC Software.29.95 

SURPLUS 

TCG 2 5A/1000 PIV epoxy 
diode .......... 296 ea. or 19,00/100 

RELAY 2PDI, enclosed, 12VDC/10A . 5,00 
Transformer 25V/1A-117VAC 3x2x3 . , 5.00 
CDE 00l/20kv axial lead cap ,, *, * 1-95 
Tiansmlttlng Tubes ............. CALL 

POLICIES 

MASTERCARD, VISA, C.O.D. 

AJI prices FOB Houston, except when noted, 
subject to change, prior sale Used gear 
sale price refunded, if not satisfied Call 
anytime on the status of your order, 

REPAIR DEPT: 

Want repair better than the factory? Usual¬ 
ly faster and cheaper Five service techs 
complete with soldering irons ready to 
work on any equipment, even the closet 
ones 


DON’S CORNER 

Kudo's to Yaesu, Tang, our spy in Japan, 
heard of the demise of the iC-2 senes of 
portables . "Old Faithful” to HT users Well. 
Yaesu is introducing a similar design for 
less money Bells and whistles are nice, but 
the piain-jane thumbwheels are still most 
demanded by experienced users Way to 
go Yaesu. 

73, 

Don 


AEA Belck&n Bugcaldw ETO-AiprK) 

Alliance butternut Antennas frinco 
Alpha Delia &rd Bencher Fox ipngo 

Amphenol Cushcfcrfl Dowkey Qiten 

Anleco CDE Drake GE Tube* 


I*" 1508 McKinney 

Houston, Texas 77010 

Consumers Wire HamKayw Kantronics Kenwood 


Mirage Nyo 


McKay Dymek 

Racko CaHbook 

Riaet 

Robot 

Rohn 


Rock well-Collins Santee 

Tenlec lAB Surplus 

toiei Hpiett SAMS voenj 

TCG Signal Ono VlbfOpJs* 

Tnex Sprague W6lOG 
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ham radio 


TECHNmUES 


Fifty years ago this month a young 
junior high school lad walked into the 
New York office of the newly-formed 
Federal Communications Commission. 
The nameplate on the door in the old 
Federal Building still said ''Federal 
Radio Commission." The Commission 
room was a typical 1930's government 
office with walls of varnished wood, 
dusty, oversize furniture and a heating 
system going full-blast. 

It was close to zero outside and 
there was still some snow on the win¬ 
dow ledges. After filling out an appli¬ 
cation form and enduring an intermin¬ 
able wait, I was instructed to sit at a 
table next to a window and to prepare 
myself for the code test for the 
Amateur examination. 

I was a bundle of nerves and the 
room was stifling hot. When the Radio 
Inspector wasn't looking I quietly 
opened the window for a breath of 
fresh air. 

The exam began. First I sent a min¬ 
ute or two of Morse on the hand key 
mounted on the desk. No problem. My 
pulse was still racing as the Inspector 
handed out earphones, paper, and 
pencil to me and a few other nervous 
wretches aspiring to become Radio 
Amateurs. We were cautioned to listen 
to the code for a short time; the in¬ 
spector would tell us when to begin 
copying. 

It seemed easy enough. Code speed 
was 10 WPM and I had practiced for 
hours, sending and receiving, at 12 
and 15 WPM. I started to write down 
the code coming at me out of the 
headphones. 

Suddenly there was a loud racket 
and a flurry of wings as two of New 
York City's infamous pigeons landed 


on the windowsill, only a few inches 
away from my left arm. I shut my mind 
to the distraction and grimly forged 
ahead, copying the torrent of code 
issuing from the spring-wound code 
machine at the front of the room. 

But the pigeons would have none of 
this. One of them boldly stepped over 
the window ledge and onto my arm 
and started pulling at the threads in my 
sweater. I gestured furiously with my 
free arm, trying to scare the bird away. 
But no. The second bird observed the 
commotion, jumped over the window 
ledge, and started walking about on 
my desk, finally coming to rest upon 
the paper I was trying to write on. 

I pushed back my chair and beat 
away at the birds, who responded im¬ 
mediately. One flew out the window, 
squawking loudly; the other deposited 
a large lump of foul-smelling debris on 
my exam paper. I heard snickers from 
the other examinees around me, but 
I frantically scribbled on, no longer 
aware of where I was, or what I was 
copying. It seemed an inglorious end 
to all of my months of hard work! 

After what felt like centuries passed, 
the code mercifully stopped. The In¬ 
spector, who had observed my battle 
with the birds, took my paper with a 
grin, as the second bird strutted about 
on the windowsill. I closed the window 
with a sigh. 

Now the Inspector was grading the 
code test; in just a few moments I 
would know the results. Luck was with 
me — I had passed! The Inspector 
congratulated me and predicted that 
I would become a good CW man, able 
to copy successfully through the 
toughest QRM. 

Fifty years have passed since that 


eventful day, which was not only a 
turning point in my life, but an intro¬ 
duction to the world of electronics and 
radio communication as well. If I had 
failed the exam, would I have found 
the fortitude to take it again? Would 
fate have turned me toward a different 
profession? 

On that cold spring day in 1934, two 
pigeons came very close to irrevocably 
altering my destiny. Today — a half 
century later — I still don't like 
pigeons. 

new sources of RFI 

The VCR is a popular item, to be 
sure, and more and more of them are 
appearing in American homes. But 
along with the VCR comes interfer¬ 
ence caused by the intrusion of HF and 
VHF signals into the recording circuits: 
complaints range from blanking out of 
the picture to herringbone pattern in¬ 
terference and an absence of color. In 
the majority of cases, the interference 
was traced to a nearby Amateur oper¬ 
ating on the 80-meter band. 

The problem is complex. Modern 
VCRs are built on plastic frames en¬ 
closed in unshielded plastic boxes, 
leaving them wide open to RFI intru¬ 
sion (See Vaughn Martin's "EMI/RFI 
Shielding: New Techniques," Parts 1 
and 2, ham radio , January and 
February, 1984). In addition, the black 
and white portion of the video signal 
is recorded onto the tape as an FM sig¬ 
nal over a frequency range of 3.4 MHz 
to 4.4 MHz. 3.4 MHz is "sync-tip" and 
4.4 MHz is "peak white." Thus the 
80-meter band falls between black lev¬ 
el and about fifty percent white. 

According to Bill Bowen, K8YGT, 
of the JVC Company of America, the 
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only sure cure for the problem is pro¬ 
per shielding of the video head drum 
and head amplifier, and the addition of 
a line filter to the VCR. Even with all 
these precautions, some of the newer 
all-plastic chassis VCRs are almost im¬ 
possible to clean up! 

As an example. Bill cites his work on 
cleaning up an RCA VCT400, a 1979 
model made for RCA by Panasonic. 
After some effort, Bill obtained a 
shielding kit from RCA that, when in¬ 
stalled, solved the problem. It is sug¬ 
gested, therefore, that unless you are 
an expert on the innards of a VCR, the 
prudent thing to do is to contact the 
supplier and find out if a filter kit is 
available. 

Bill says that a quick way to get a 
"fix" on a VCR's resistance to RFI is 
to take a 2-meter HT into the store and 
transmit while the VCR is running. Al¬ 
though the frequency of the HT is far 
removed from the sensitive 80-meter 
area, when operated closely to the 
VCR it may produce RFI on the tape. 
This should be helpful in selecting a 
model that would be relatively "clean" 
of interference. 

I should add that in any case, a good 
line filter on the VCR should help be¬ 
cause RFI travels the power lines from 
ham transmitter to TV or VCR. If you 
have a stereo, TV, or VCR in your 
house, a line filter on your transmitter 
(and possibly on the entertainment 
equipment as well) is mandatory for 
peaceful coexistence with your family. 

video disc players 

The CED-type of video disc players 
(such as the RCA models) can be af¬ 
fected by even very low levels of RF 
in the 900-925 MHz region. In fact, one 
store that displayed a video disc player 
couldn't get it to play at all. The prob¬ 
lem was finally solved by a technician 
who discovered that the "Sens-o- 
Matic" anti-shoplifting system was 
causing the interference. This device 
consists of an RF proximity alarm that 
sounds whenever merchandise tagged 
with a small series-tuned trap disturbs 
the RF field at a sensor, usually located 
near a store exit. In the case of the disc 



fig. 1. Frequency response of disc player 
covers range from audio carriers (A and 
B) at 716 and 915 MHz to video passband 
centered at 5 MHz. System is sensitive 
to 4 MHz as well as 910 MHz signals. 


GOLD 



(SURFACE OF 
PLATTER) 

fig. 2. Cross-section (lengthwise) of 
video disc groove showing position of 
stylus and baseline. As the stylus moves 
up and down during playback, a varying 
capacitance is created between the gold 
layer at the back of the stylus and the 
platter. The capacitor tunes a 910 MHz 
circuit in the player. 


player, the 908 MHz carrier radiated by 
the sensor was invading the disc player 
through the stylus flyback circuit. Re¬ 
tuning the disc player circuit solved the 
problem. 

how the disc player works 

When a disc is cut, a combined 
video/audio signal on an FM subcarrier 
modulates a piezoelectric cutter, caus¬ 
ing the depth of the grooves to vary 
with respect to the baseline (fig. 1). 
The audio carriers are centered about 
716 kHz and 915 kHz, the video car¬ 
rier is centered about 5 MHz, and the 
chroma subcarrier is at 1.53 MHz. 

A lengthwise view of the platter 
groove is shown in fig. 2. During 
playback, as the stylus moves up and 
down, a varying capacitance is created 
between the gold layer at the back of 
the stylus and the player. This capaci¬ 
tance is one element of a 910 MHz 
series-tuned circuit that works some¬ 


what on the principle of slope detec¬ 
tion of an FM signal. The recovered 
signal is then split into its components 
(audio, video, chroma) for processing. 

The sensitive portion of the machine 
is the flylead that connects the stylus 
to the circuit, which is a large portion 
of a wavelength long. Even though the 
whole circuit is enclosed in a two- 
compartment metal box and seems 
well shielded, the flyhead is very sensi¬ 
tive to RF in the 900 MHz region. 

There will soon be a lot of RF activi¬ 
ty — Amateur and otherwise — in the 
900 MHz region. Cases of video disc 
RFI are already appearing in homes 
near military installations where 900 
MHz radar is operating. 

So far, there seems to be no easy 
solution to the problem. The basic cir¬ 
cuit of the playback mechanism is 
shown in fig. 3. Any ideas from 
readers on this interesting and vexing 
problem would be appreciated, 

light bulb RFI 

What's next? A recent article in a 
broadcast industry newspaper pointed 
out that "the potential of RF lighting 
devices to cause interference to AM 
radio and certain other broadcast ser¬ 
vices has given rise to a regulatory de¬ 
bate at the FCC. 

"Most broadcasters want the Com¬ 
mission to impose federal regulations 
on RF lighting devices, according to 
comments filed in response to an FCC 
Notice of Inquiry. But the FCC and 
most lighting producers would prefer 
to see the interference potential of 
these lighting devices controlled by a 
voluntary industry standard." 

What are these lighting devices? I 
understand they are oversize bulbs 
that are not Incandescent lamps, but 
are instead a variety of fluorescent 
lamp having a standard socket and a 
folded tube that is excited by a built- 
in VLF oscillator. In some versions of 
this RF-excited lamp, the oscillator 
runs continuously when the lamp is 
on; in others, the oscillator stops when 
the lamp is lit. 

In either case, according to the arti¬ 
cle, "tests at the Commission show RF 
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915 MHz I 
OSCILLATOR! 


DETECTOR 


^RECOVERED 
SIGNAL 
AS IN 
FIG.2 


VARYING 

CAPACITANCE 


TUNED TO 
910 MHz 


fig. 3. As the stylus moves up and down, 
a varying capacitance created between 
the stylus and the platter tunes a 910 
MHz circuit, acting on the same princi¬ 
ple as the slope detector of an FM signal. 
The recovered signal is then split into its 
component parts for processing (audio, 
video and chroma). Signals leaking into 
this circuit can upset the process and 
alter the video picture. 


lighting emissions to be very broad- 
band, with measurable emanations 
ranging from 10 kHz to 80 MHz. 

“Referring to tests conducted by 
Harold Kassensof A.D. Ring and Asso¬ 
ciates, the NR BA found the interfer¬ 
ence potential of RF lighting 'alarming/ 
According to preliminary reports, AM 
radios were able to pick up objection¬ 
able radiation interference from as near 
as several meters from RF light bulbs, 

“Mr. Kassens warns that if the 
development of this new technology 
is not regulated, it is the public which 
will suffer most when the uncontrolled 
use of the new product interferes with 
the reception of established broadcast 
services”. 

The article continues, “While broad¬ 
casters were skeptical about the light¬ 
ing industry's willingness to establish 
an industry standard, General Electric, 
a leading manufacturer of RF lighting 
devices, expressed enthusiasm over 
voluntary limits." General Electric, 
moreover, presented proposed limits 
on radiation and measurement tech¬ 
niques for use in determining whether 
RF lighting devices meet the proposed 
limits. 

It seems to me that Radio Amateurs 
would be vitally interested in this new 
RFI hazard. The Docket number on the 
FCC Notice of Inquiry is GEN 83-806; 
a copy can be obtained by calling the 
FCC at (202) 653-8247. 

ham radio 


ANTEN 


cushcraft 


A3 3-element 10- 15-20m Triband.215.95 

A4 4-element 10-15-20m Triband.279.95 

R3 10-15-20m Vertical.269.95 

214B SSB/214FB FM 2m Boomers.77.95 

ARX-2B 2m Ringo Ranger.36.50 

A3219 2m Boomer.90.95 

410B 10-element 432-435 MHz.54.95 

424B 24-element 435-437 MHz.76.95 

10-4CD 4-element 10m.104.95 

15-4CD 4-element 15m.118.95 

40-2CD 2-element 40m.279.95 

Other Cushcraft models available.CALL 


: =n =►:!/ fTsTFfm 


391STH7DX7-ele 10-15-20m Triband .. .412.95 
393S TH5DX 5-ele 10- 15-20m Triband . . . 355.95 
395S Explorer 14 10-15-20m Triband ... .269.95 

203 3-element 2-meter Beam.16.95 

208 8-element 2-meter Beam.28.95 

214 14-element 2-meter Beam.34.75 

BN86 Beam Baiun.16.50 

V2S 2-meter Vertical.37.50 

V4S 440 MHz Vertical.55.95 

Other Hy-Gain models available.CALL 



KLM 


KT34A 4-element 10-15-20m Triband ... .337.95 
KT34XA 6-element 10-15-20m Triband .. 485.95 

2M-13LBA 13-element 2-meter.78.95 

432-16LB 16-element 430 MHz.64.95 

CS-2 Polarity Switcher.50.95 


Mam/, 



laatran/OM. 


CL-33 3-element Triband Beam 
TA-33 3-element 10-15-20m Triband 
Pro 37 7-element l0-15-20m Triband 
RV-4C 10-40m Vertical. 


. .269.95 
. .242.95 
. .468.95 
.. .CALL 



6-BTV 10-80m Vertical with 30m.126.95 

5-BTV 10-80m Vertical.107.95 

4-BTV 10-40m Vertical.84.95 

MO-1/MO-2 Mast.19.95 

BM-1 Bumper Mount.15.50 

G6-144B 2-meter Base Vertical.76.95 

G7-144 2-meter Base Vertical.112.50 

G6-440 440 MHz Base Vertical.89.95 

MOBILE RESONATORS Standard Super 

lOandlSmeter.10.95 16.95 

20 meters. 14.50 20.85 

30 and 40 meters. 16.95 22.95 

75 meters. 18.95 34.95 

AEA ISOPOLES 

144 2-meter Antenna .41.95 

220 220 MHz Vertical.41.95 

440 440 MHz Vertical.57.95 

MORE ANTENNAS 

AVANTI HM 151.3G 2m On-glass.30.95 

LARSEN LM-150 5/8 Mag Mount .38.95 

MINIQUAD HQ* 1 .147.95 

BUTTERNUT HF6V 10-80m Vertical.114.95 

BUTTERNUT 2MCV5 2m.37.50 

VOCOM 5/8-wave 2m Handheld.14.95 

ANTENNAS FOR OSCAR 

Cushcraft 416TB Twist.58.95 

Cushcraft A14410T 10-ele.48.95 

Cushcraft A14420T 20-ele.69.95 

Cushcraft AOP1 Package.139.95 

KLM 2m-14C 2m 14-ele Circular.88.95 

KLM435-18C 18-ele Circ Polar.65.95 


Prices subject 
to change 
without notice 
or obligation 


13646 Jefferson Davis Highway 
Woodbridge, Virginia 22191 
(703) 643-1063 

Order Hours: M-F 11 a.m.-7 p.m. 
Saturday 10 a.m.-4 p.m. 



TOWERS 


Unarco-Rohn 


Self-supporting towers: 

HBX40 40-feet with Base.201.60 

HBX48 48-feet with Base.276.20 

HBX56 56-feet with Base.350.00 

HDBX40 40-feet/higher load.253.95 

HDBX48 48-feet/higher load.344.30 

Guyed foldover towers: 

FK2548 48-feet, 25G .825.00 

FK2558 58-feet, 25G .891.00 

FK2568 68-feet, 25G .924.00 

FK4544 44-feet, 45G.1155.00 

FK4554 54-feet, 45G . 1254.00 

FK4564 64-feet, 45G . 1353.00 

Fold overs shiped freight paid. 

10% higher west of the Rockies. 

Straight Sections: 

20G Straight Section.33.85 

20AG Top Section.37.45 

25G Straight Section.47.25 

25AG 2, 3, 4 Top Section.60.75 

45G Straight Section.110.10 

45AG 3, 4 Top Section.120.15 

25G Foldover Double Guy Kit.306.00 

45G Foldover Double Guy Kit.324.00 




HG37SS 37-feet tall.627.95 

HG52SS 52-feet tall.903.95 

HG54HD 54-feet/higher load. 1468.95 

HG70HD 70-feet/higher load.2323.85 

Shipped freight paid. Order Hy-Gain tower, 
Hy-Gain antenna, and Hy-Gain rotor 
to receive free shipping on all. 



W36 36-feet tall.549.00 

WT51 51-feet tall.929.00 

LM354 54-feet/higher load. 1575,00 

DX86 86-feet/motor/highest load.Call 

Shipping not included. Shipped direct 
from factory to save you money. 

TOWER ACCESSORIES 

3/16" EHS Guywire.18*/ft 

1/4" EHS Guywire.20Vft 

3/8 x 6 Tumbuckle.9.50 

1/2 x 12 Tumbuckle.17.50 

Insulators 504.3.60 

l/2x 12 Base Bolt .2.90 

3/4 x 12 Pier Pin.2.90 

ROTORS 

Alliance HD73 .97.95 

Hy-Gain CD45II.124.95 

Hy-Gain Ham IV.195.95 

Hy-Gain Tailtwister T2X.245.95 

Hy-Gain Heavy'duty 300 .474.95 

CABLE BY SAXTON 

RG213 Mil Spec .29*/ft 

RG8/U Foam 95% Shield.25Vft 

8-wire Rotor 2 # 18,6 *22 .17*/ft 

Mini-8. 13*/ft 

HARDLINE BYCABLEWAVE .CALL 


PACKAGES 

Call for Special 
Pricing on Tower/ 
Antenna Packages 

Ask for Don 


Orders & Quotes Toll Free: 

800-336-4799 

In Virginia: 800-572-4201 

Dealer Inquiries Invited 


^ 137 
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Harvey provide 

Transce've . jr field- 


^CEIVER 


ntftaQ 6 


VFO* ai 




unGan 


0 Division t)l Eldon Indirttneis Inc 
Comp Ion California 9Q22A 6005 


unoaR 


OuaVrtV 




\ cool grip 
'— handle 


• Engineered for 
Performance 

• Manufactured for 
Quality 

• Value Priced to Sell 


stainless steel 

construction 


interchangeable 

tips 


QUALITY PARTS AT DISCOUNT PRICES! 


SUB-MINIATURE 
D TYPE CONNECTOR 

rr..: - r; r 

SQLUfM TTPf SUB MINIATURE 
uNNti r '?fc ■- U'^l :i I UR 
COMPOTES NOOK UPS 


DEM 5 PLUG %2.?t 

UH I J i SUCK H |4.00 

DB £5 HOOD SI SC 

; j: . phjg ta.75 

Qf4?5SOCKfT Si.50 
DB 25 HOOD SI.25 

“PARALLEL" PRINTER 
CONNECTOR 

\ lTLI-E N 'j I rlf 

I |\ VrM i • ■ ■ 

' 1 1 ” a ; 1 s ■ 


KEY ASSEMBLY 

5 KEY 

00 EACH 

CONTAINS 1 iNi.ii I '• 1 
NON MAI tV OJTH SW^CH E5 
WFASUHf • ■■•. LONG 

EACH 

ruNIArftSh SINGLt ftJLI 
NOHMAUT Ut'l H SWIlOlf 5 
WEASUHEsAn LONG 


BCD DIP SWITCH 

|0 POSITION NOTARY ^ J 
5C*»tWDHiVI« Afiiusr fif/TI 
IITSfiKNDIP 

SI H5EACH 


SOLID STATE 
RELAYS 

2 AMP 

UnlrrHiirA i-LL^r- ■, 


FREE! FREE! FREE! | SEND FOR^ 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED S AMPS & IIS VAC 


2 AMP 

Voi r ih i n a T; f** 

»Mf‘ ;, 1 UU. £ I * I 

I NftTl [i 

CDNI NOL- i ii r OK 
I i. CALU I ?WL ^ AMPS 

lit COMPAl |f|| ( 

Sl/f I'*.. - % - 1 HIGH 

S3.50 EACH i i - 3 


12QV INDICATOR 

1 ^ 1 

NEON INOU'.A II IH HA 1 E | i 
1?G V 1 3 W MOUNTS IN 
S 16 HOLE 0E0 LENS 
?£t EACH 10 FOR 17 00 
100 f OH itsofl 


48 PAGE CATALOG 


EDGE 

CONNECTORS 


S-P.D.T. 
(On-on) f 

p c $m* J( 
non threaded! . 

BUSHING t*| 

IH EACH i 

to fnn jt w J|pf 


S.P.D.T. 

(on-off-on) 


HUN r HUE A [>101 
BUSHING L! 

¥ 

m ElCM f 1 

TO FOfl \!Ob B c 


m 

II 

m 


S.P.D.T. 

(on-on) 

SOlDLH L LKi I 

TLiiMiNAr^ A 
*1 «EACH J 

tO rOFt V 

100 FQfl 1*0 Off 

S.P.D.T. 

(on-on) 

PC I.UG‘-i 4 

lHPiEAOEO 

HUSHING IT: 

ii 00 EACH 1 L _ 

to ion »»V t 

100 FOB JaODO 


S.P.D.T. 
(on-off-on) 

SOL D| R L UG j 
TERMINALS M 

»1 M EACH f 

io f oh » m ^ 
iQO FOH $41) GO 

DiPiD,T, 

(on-on) 

$OtOER LUG Jj 
TERMINAL.*, 

$ J 00 F ACM V . 

ici I OP $19 on 

IDO LOR $100 oa 


'phi itfrnrnttinfTTmirriti 

22/44 21/** 

CONTACTS 

I Nn f'OTiTAf ’ ' Pdi i f H■. 

12.00 EACH I 'J iut 


WUfROlWLiftKUU&L 


5 STATION 
INTERLOCKING 


flU ELECTROniCS CORP. 


*0* 1. VIRMOHT * P.O BOA 20404 - LOS IflOlLU.CA V&OOfl 


TOLL FREE ORDERS *1-300-326-543 2 

(EM CALIFORNIA 1 «00 25$ 6666) ^ 102 

AN, HI, OH INFORMATION * (2 1 3 ) 390-BOOO 


OUANTifil} LIMITED 
MINIMUM ORDCP tlOrto 
UU 1140 iHiPIRhG 

NO c OD 


TO At KIN guniHi 
INCLUDE aiUVriCiENr 
SM'PP-NG 

cal ir mfi ADD A I r 


MADE E-f'i At p 
3 SPOT ANO 

2 6POT - ’■ 

SWITCHES UN FUH v 
INTEPLOCKING ASSiEMHI > 
Ji* 0ETWTFN 
MOUNTING CENTSffS 
52 SO EACH 

S STATION 

NON-INTERLOCKING 

SAME AS ABOVE EXCEPT 
EACH SWI tCN OPFHATI'S 
INDEPE NWNTIV 

S2 50 EACH 
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easy antenna matching 


Use a home computer 
and a noise bridge 

to solve for 
T-network values 

Matching a transmission line to an unknown impe¬ 
dance can be done either by trial and error (probably 
most common method) or by measuring the actual im¬ 
pedance and designing a matching network. The lat¬ 
ter method is faster and the availability of low cost 
noise bridges makes it much easier. 

One of these noise bridges is theMFJ 202B. It comes 
with a very explicit manual and is easy to use except 
for one thing: the equations for converting from indi¬ 
cated values to actual impedances are a bit unwield- 
ly. I took one look at those and decided that there was 
no way I'd do that more than once; instead, I wrote 
a program to do the calculations by computer. From 
there, it made sense to have the computer calculate 
the matching network, provide a printout of several 
measurements, and graphically summarize the data. 

The program shown in fig. 1 does all these things. 
It is written for the Radio Shack Color Computer™* 
but will run (except for the color graphics) as is on the 
TRS-80 Model 1™* and, with minor modifications, 
on any of the other popular machines. Its self¬ 
prompting feature makes it easy to use. 

using the program 

First, make the actual measurements. Write down, 
in order of increasing frequency, the frequency, indi- 


*Radio Shack Color Computer and TRS-80 Model 1 are trademarks of the 
Tandy Corporation. 


I cated resistance, and indicated reactance. Treat ca¬ 
pacitive reactance as a negative value. 

Then load and RUN the program. The program will 
ask for the line impedance (used for SWR calculations) 
and then for frequency in MHz. Next you will be asked 
for the indicated values of resistance and reactance. 

The screen will display the calculated impedance 
and SWR, (These values are also being stored inter¬ 
nally for later use.) You will then have the opportuni¬ 
ty to input more data, obtain a hard copy, calculate 
a matching network, or see a graphic display. 

To input more data, merely repeat the process 
above. To calculate a matching network, answer 
"YES" when the question "MATCH?” appears on the 
screen. The display will now show the reactances to 
be used in the network of fig. 2 and the necessary 
component values. You can influence the bandwidth 
and component values by specifying the value of Q 
to be used in the network. If the reactance for LI is 
negative, a capacitor will have to be used. 

To obtain a printout of the impedances as a func¬ 
tion of frequency, answer "YES" to the "PRINT?" 
prompt. The printer first gives you the opportunity to 
name the antenna and then proceeds to tabulate. 

To obtain a color graph of impedance versus fre¬ 
quency, answer "YES" to the "PLOT?" prompt. The 
screen will clear, axes will be drawn, and real and re¬ 
active impedances will be plotted. The resistance plot 
will consist of yellow blocks; the reactance plot, white. 
When the display is complete, the program will stop 
and wait for you to press any key. This allows you time 
to evaluate the plot. Pressing any key will resume pro¬ 
gram operation and erase the graph. At the completion 
of any of these operations, you will again be given the 
opportunity to input more data, calculate a match, and 
so forth. 

To keep the program simple there is not a large 

By James A. Sanford, WB4GCS, 248 Worden 
Street, Portsmouth, Rhode Island 02840. 
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amount of error-trapping, so your data must be rea- elude any antenna reactance; if there is no reactance 

sonable. For example, the program assumes the an- at all, there is not much point in plotting the response: 

tenna impedance is/owerthan the line impedance — the plot will not work if there is no reactive data. If 

this is certainly true of most antennas I've needed to the data is not entered in order of increasing frequen- 

measure. The matching network calculation does in- cy, the printer output will not be in the proper order. 


1 DIMF(20),R(20),X(20) 

: K= 1 

5 PI = 3.1415926535 
10 CLS 

:PRINT0224,"MFJ NOISE BRIDGE CALCULATOR" 

:PRINT'BY JAMES A. SANFORD" 

:PRINT 
:PRINT 
:PRINT 

: INPUT'LINE IMPEDANCE (0HMS)" ; ZL 
15 FOR I = 1 TO 500 
:NEXTI 
20 CLS 

:INPUT"FREQUENCY (MHZ)";F 
:INPUT"RESISTANCE (0HMS)";RD 
: INPUT"REACTANCE (PF, XC NEGATIVE)" 5 XD 
: INPUT "EXPANDER";E$ 

:PRINT 
PRINT 
:PRINT 

-. IF E$="YES"THENGOTO1000 
30 XU=(888/F)-(160000/(F*(180+XD))) 

:RU=RD 

39 S = SQR(RU*2+XU' , 2)/ZL 

:IFS<1THENS=1/S 

40 PRINT"IMPEDANCE = " : RU;" + ";INT(100*XU)/100;"J OHMS"; 

:PRINTTAB(10);"= ";INT(100*SQR(RU' K 2+XU"2))/100;" ANGLE ";INT(100*(ATN(XU/RU 
))*(180/3.1415926535))/100 
:PRINT"SWR = ";S 
45 S(K) = S 

: F (K) = F 
: R(K)=RU 
:X(K)=XU 
:K = K+1 

47 INPUT"ANOTHER RUN";RS 

= IFR $="YES"THEN20ELSEINPUT“PRINT";R$ 

:IFR$=“YES"THEN2000ELSEINPUT"MATCH";R$ 

: IFR$ = “YES "THEN3000ELSEINPUT"PLOT";RS 
:IFR$="YES"THEN4000ELSECLS 
= END 

1000 XEQ=888*XD/(F*(XD+180)) 

:XU=(40000*XEQ/((200-RD)~2+XEQ~2)) 

:RU=200*(200*RD-RD A 2-XEQ A 2)/((200-RD)~2+XEQ~2) 

:G0T039 

2000 INPUT"ANTENNA";A$ 

:PRINT#-2,TAB((80-(LLN(A$)))/2);A$ 

:PRINT#-2,CHRS(10);CHRS(10),CHR$(10);"NUMBER","FREQUENCY","REAL","IMAGINARY 
","SWR";CHR$(10) 

2010 FORJ=1T0K-1 

:PRINT#-2,TAB(2);J,F(J),R{J),X(J),S(J) 

:NEXT J 

:PRINT#-2,CHR$(10);CHR$(10);“FEEDLINE IMPEDANCE = ";ZL; " OHMS" 

:PRINTI-2,CHR$(&H0C) 

: G0T047 
3000 CLS 

: INPUT"CH00SE Q FACTOR ”;Q 
:A = RU*(1+Q"2) 

:B= SQR(A/ZL-1) 

:X1=RU*Q 

fig. 1. Antenna matching program is written for Radio Shack Color Computer™ but will run on TRS-80 Model 1™ or, with 
modification, on any other personal computer. 
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Some other comments regarding interpretation of 
the data are appropriate. First, the MFJ 202B is not 
intended to be a laboratory instrument. Even though 
the computer prints out answers to 9 digits, there is 
no point in believing anything past the first or second 


digit after the decimal point. This is simply because 
the input data is not that good. 

Second is the issue of SWR. Much has been writ¬ 
ten about misconceptions of SWR; suffice to say that 
SWR is an indication of the impedance match. Some 


:X2=ZL*B 
:XC=A/{Q+B) 

3610 PRINT“REACTANCES OF 

m 

• PRINTTAB(5); "LI = " ; X1-XU;" OHMS’ 

:PRINTTAB(5);"L2 = ";X2 ; “ OHMS’ 

PRINTTAB(5); " C = “;XC;" OHMS" 

3015 PRINT’VALUES OF 

It 

•PRINTTAB(5): ’Ll = ", 

IF X1+XU>0THENPRINT (XI+ XU) /(2*PI*F) j "MICROHENRIES’ELSEPRINTIE6*1/(2*PI*F* 

/XU+X111• "PICOFARADS * 

3016 PRINTTAB(5)i"L2 = ";X2/(2*PI*F) 8 " MICROHENRIES" 

3017 PRINTTAB(5) ; " C = " ; 1E6*1/(2*PI*F*XC) ; "PICOFARADS 
3020 G0T047 

4000 CLS0 

:FOR I = 1 TO 417 STEP 32 
•.PRINT @1, "! 

:NEXTI 

•. PRINT0448, STRING$(31, 

: L = 64 

:FOR Q = 1 T09 
:READ D$ 

:PRINT0L,D$| 

:L=L+3Z 
: NEXT 

: DATA I, M, P, E, D, A, N, C, E 
4010 PRINT8490,"FREQUENCY"; 

4020 BW=F(K-l)-F(1) 

:FOR I = 1 TO K-l 

4021 IF RH<R(I) THEN RH = R(I) 

4022 IF RL>R(I) THEN RL = R(I) 

4023 NEXTI 

4025 FOR I = 1 TO K-l 

4026 IF X(I)>P THEN P = X(I) 

* 

4027 IF X(I)<T THEN T =X(I) 

4028 NEXTI 

4030 PRINT@480,F(l); 

:PRINT0505,F(K-1)j 
:PRINTG32,INT(RH); 

:P RINT657,INT(P) ; 

:PRINTS416,INT(RL)j 
:PRINTt»443, INT(T) ; 

4035 F0RI=1T0K-1 

:W=2+(F(I)-F(1))*(61/BW) 

:Y=28-28*INT(R(I)-RL)/(RH-RL) 

: SET(N,Y,2) 

:Y=28-28*INT(X(I)-T)/(P-T) 

:SET(W,Y,5) 

* NEXTI 

4037 PR INT 013,"R"; 

:PRINT817,"X"; 

:SET(32,0,2) 

SET(40, 0, 5) 

4040 IFINKEY$=""THEN4040ELSECLS 
:G0T047 

5000 1 THIS PROGRAM CALCULATES RESULTS USING READINGS 

FROM MFJ NOISE BRIDGE, MATCHING NETWORKS, AND SHOWS A GRAPH OF RESPONSE. 

<RUN> IT TO USE. 

fig. 1. (continued) 
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9 MHz CRYSTAL FILTERS 


MODEL 

callon 

Band 

width 

Pol*a 

Pile* 

XF 9A 

SS8 

2.4 mz 

5 

$5315 

XF-90 

SS8 

2.4 kHz 

8 

72 05 

XF-9B-01 

LSB 

2.4 kHz 

6 

95.90 

XF9B-02 

USB 

2 4 kHz 

6 

95 90 

XF-9B-10 

SSB 

2-4 kHz 

10 

125 65 

XF9C 

AM 

3,75 kHz 

8 

77,40 

XF 9D 

AM 

5 0 kHz 

6 

77.40 

XF-9E 

FM 

12.0 kHz 

8 

77 40 

XF-9M 

CVY 

500 Hz 

4 

54 10 

XF-9NB 

GW 

500 Hz 

6 

95.90 

XF-9P 

CYV 

250 Hz 

B 

131 20 

XF910 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 


XF107A 

N0FM 

12 

kHz 

a 

*67.30 

XF10/B 

NBFM 

15 

kHz 

8 

67.30 

XF107-C 

WBFM 

30 

kHz 

8 

57 30 

XF107-D 

WBFM 

36 

kHz 

S 

67.30 

XF107E 

Plx/Data 

40 

kHz 

6 

57.30 

XM107 S04 

FM 

14 

kHz 

4 

30,15 


Export I n q u mes l nv I ted. S hi ppi ng *3.50 


MICROWAVE MODULES VHF & UHF EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands. 


LOW NOISE RECEIVE CONVERTERS 

1091 MMkl69M37 *249-95 

1296MHz MMk 1296 144 14995 

492/435 MMc43228<S) 7495 

439-ATV MMc439Ch x 64.95 

220 MHz M Me220'20 69 96 

144 MHz M Me 144 20 54 95 

Op lions. Low HF (20 dB max.. I 25 dB max.), other bands * IPs available 

LINEAR TRANSVERTERS 

1296 MHz 1.3 W output. 2M in MMtl29&144 *339.95 

432/ 435 10W out put, 10M in MM 1432- 2S(S> 269.95 

144 MHz 10 W output, 10M in MMl 144-20 179 95 

Other bands 4 IFs available 


LINEAR POWER AMPLIFIERS 


1296 MHz 20 W output 

432/435 100 W output 

50 W output 
30 W output 
144 MHz 100 W Output 

50 W output 
30 W output 
25 W output 


UT1296BL 

$450 00 

MML432 100 

399 95 

MML432 50-S 

239 95 

MML432 30-LS 

189 95 

MML144UO0-LS 

259 95 

MML144-SO-S 

214 95 

MML144 30 LS 

109 95 

MML 144-25 

99 95 



All models include VOX T/Ft switching 
"L" models i or 3W drive, others tow drive. 

Shipping FOB Concord. Mass 

ANTENNAS 


420-450 MHz MULTISEAMS 

43 Element 70/MBM40 15 7 dBd 
86 Element 70/MBM68 18 5 dBd 


*59 95 
U&-50 64 95 


144-148 MHz J-SLOTS 

8 ovor B Hor pol D6/2M 12 3 dBd 

8 by 6 Vert pot DB/SM-vert 12 3 dBd 
10 * 10 Twist T0XV/2M 11 3 dBd 


*63 40 
76.95 
79 95 


UHF LOOP YAGIS 

1250-1350 MHz 29 loops 1296 LY 20dBi 
1650’1750 MHz 29 loops 1691 LY20dBi 
Order Loop-Vagi conneclor extra. 


*44.95 
55 95 

Type M *14 95. SMA *5.95 


Send 40< fZ stamps) Iqr Tull detain at dll your vMf & UHF equip¬ 
ment and KVG crystal product requiienients 
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u (617)263-2145 

■ SPECTRUM 

INTERNATIONAL, INC. 
Post Office Box 1084 
Concord. MA 01742, U.S.A. 
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frg. 2. T-network used iri this case to match antenna im¬ 
pedances tower than 50 ohms. 


transmitters may not tolerate the reactive load even 
though the SWR is not excessive. 

Third, temper results with reality, if a matching net¬ 
work calls for 10 Henries and 0.0001 picofarads, try 
a different value of Q , or change the effective line 
impedance with a broadband transformer. 

Although I have talked about measuring antenna im¬ 
pedances, the MFJ bridge and these techniques can 
be used to measure other parameters. Linear amplifier 
input impedance can be measured and even the in¬ 
put impedance of a properly biased transistor stage 
can be determined* This could make matching easier* 
Realize that the MFJ bridge has limits on what it can 
measure, and that large voltage or RF will destroy it* 
So don't try to measure the plate impedance of a 
2-kilowatt linear at 4 GHz! 

how it works 

Program operation is straightforward* Lines 1 
through 10 initialize the program. Line 20 allows in¬ 
put of the measured information. If the noise bridge 
expanded range is not used, line 30 calculates the 
actual impedances. Otherwise, this is done by line 
1000. These calculations are in accordance with the 
equations in the MFJ manual (see appendix). Line 39 
calculates the magnitude of the SWR* Line 40 displays 
the result and line 45 updates the stored data. Line 
47 gives you the opportunity to select what to do next* 
The printer output routine is at line 2000 and the 
matching network calculations at line 3000, The equa¬ 
tions used are shown in the appendix. 

The plotting routine begins at line 4000. For use in 
the TRS-80 Model ] or III, simply change the scaling 
calculations and delete references to colors. To plot 
on other color computers, check the User's Manual 
that accompanies your machine. 

conclusion 

Impedance matching can be simplified by using a 
noise bridge to make actual measurements and a com¬ 
puter to do the brute force number-crunching. This 
program will help in that effort. Now, matching 
strange new antennas can be easier and a lot less 
frustrating. 


70 QS May 1984 
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appendix 

1. Calculating reactance without expander: 


7? = Rd 

„ sm 16 Q,oqo 
x = f - /(ISO +■ Cd1 

where / = frequency in MHz 

Cd - reactance dial reading in pF 

for capacitance, + for inductance 
X = reactance in ohms 
R = resistance in ohms 
Rd = indicated resistance 

2. Calculating reactance with expander: 

_ (Sm (Cd) 

A€q ~ /(cd + tm 

200 (200 Rd - Rd* - (Xeqpj 
(200 - Rd)7 + (XeqR 

„ 40,000 Xeq _ 

(200 ~ Rdf + (Xeqp 

3, Three element matching network: 

X Li = f*A Q 

j R a (1 + Q : t ' 

X U - 2u„ J Zi me - i 

v RaO + Q-> 

' " Q + /*4fl±<H -/ 

V sj *~Lirte 

where R \ antenna resistance 
Z t = line impedance 
Q quality factor 
X reactance 

For a copy of the program on tape, send SI0-00 to James A. Sanford, 24-8 
Worden Street, Portsmouth, Rhode Island G2B40, 

■i 

ham radio 


x = 


Q + 


QOear (Reader: 

.77/a/ds to (/oar saffort, 

, (la// 94 is.- oar /arrest 
issue ever i/t /ayes of 
adoertisiuy. f/te/f as /reef it 
t/iat arm/. CTeMour adver¬ 
tisers uoa saw it t,/ere ia 
/laot* radio. 

Rally Dennis, KA1JWF 

Director of Advertising Sales 


Hl-Q BALUN 

* For dipoles, yagis, inverted ^ 

vees and doublets h^r 

* Replaces center insulator „ 

* Puis power in antenna 

* Broadbanded 3-40 MHz. 

* Small, lightweight and 
weatherproof 

* 1:1 Impedance ratio 

* For full legal power and more 

* Helps eliminate TV! 

* With SO 239 connector 

* Built-in DC ground helps 
protect against lightning 


fcp 


Hl-G 

Baiun 


Only $14.95 


Hl-Q ANTENNA CENTER INSULATOR 

/*> • Small, rugged, light- 

4/ weight, weatherproof 

* Rep ■aces center insulator 
■ Handies full legal power 
^ and more 

A djjm * With SO 239 connector 

$6.95 

THE ALL-BANDER DIPOLE 


I 


THE PERFECT MATCH FOR 
ANTENNA TUNERS WITH 
A BALANCED OUTPUT 


* Completely factory assembled ready to use 

* Heavy 14 (7/22) gauge stranded copper antenna 
wire to survive those severe storms 

* Center fed with 100 feet of low loss PVC covered 
450 ohm balanced transmission line 

■ Includes center insulator with an eye hook for 
center support 

* Includes custom molded insulators molded of top 
quality material with high dielectric qualities and 
excellent weatherability 

* Complete installation instructions included 

* Overall length 135 feet, less when erected as an 
inverted vee or sloper 

* Handles 2 kw PEP & covers 160 through 10 melers 

■ May be trimmed to fit small city lots 

Only $29.95 

DIPOLES 

MODEL BANDS LENGTH PRICE 

Dipoles 

D80 60/75 130 J *31.95 

0-40 40/15 66 J 28 95 

0 20 20 33' 27.95 

D-15 15 22' 26.95 

D 10 10 16 25.95 

Shortened dipoles 

SD’80 60/75 90 35.95 

SD-40 40 45 F 33.95 

Parallel dipoles 

PD 8010 80,40.20,10/15 130 43.95 

PD401Q 40,20,10/15 66 37 95 

PD8G40 80,40/15 130 39.95 

PD 4020 40.20/15 66 33 95 

Dipole shorleners — only, same as included in SD models 

Sfio 80/75 Sl3.95/pr, 

S40 40 12.95/pc. 

All antennas are complete wilh a HI Q Baiun No. 14 antenna 
wire, insulators. 100 nylon anlenna supporl rope (SD models 
only 50'), rated for full legal power. Antennas may be used as 
an inverted V. and may also be used by MARS or SWLs 
Antenna accessories — available with anlenna orders 
Nylon guy rope, 450 lb. lest, 100 feet S4 49 

Molded Dogbane Type antenna insulators 1 00/pr 

SQ-239 coa x con nector s 55 

No 14 7/22 Stranded hard drawn copper anlenna wire 08/ft 

ALL PRICES ARE UPS PAID CONTINENTAL USA 


Available at your favorite cfe&tet or order direct from 

Van Gorden Engineering 

P.O. Box 21305 • South Euclid, Ohio 44121 

Dealer Inquiries Invited v* 214 


May 1984 
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Get those 
demons 
downing 
your 

electronic 

gear! 


Nothing matches the MACC 
in voltage surge protection 
and component-by-cornponent 
on-off control 


* compact, attractive desk-top 
console 

* eight clean AC power outlets 

* individual and master on off 
control 

* superior three-stage auto-restore 
circuit with manual reset circuit 
breaker 

* individually lighted rocker 
switches 

Lightning striking miles away, elec¬ 
tric motors running on the same 
power line, fluorescent lighting and 
even wind-driven snow static 
buildup can cause problems with 
delicate circuits and miniature elec¬ 
tronic chips. But the MACC, within 
nanoseconds, can recognize the cur¬ 
rent disturbance, then clip it off 
and dissipate it, while maintaining 
clean current flow to your system's 
equipment. The MACC protects all 
semi-conductor, solid-state circuitry. 

The MACC is designed with three 
EOOO amp surge discharge protec¬ 
tion circuits — one between each 
of the AC input's hot, neutral and 
ground lines. Other surge devices 
may use a single 100-amp surge 
protector between the hot and 
neutral lines only. Its resettable cir¬ 
cuit breaker adds further protection. 


MACC gives you control conve¬ 
nience, too. It provides 8 plug-in 
"IT ground outlets for your com¬ 
ponents — including one ' hot 
outlet for a continuously powered 
application such as your dock. 
Seven "on/off” rocker switches let 
you control individual components. 
And you can turn your entire 
system on or off with a single 
master rocker switch. 


ALPHA DELTA S MASTER AC 
CONTROL CONSOLE PROTECTS 
AGAINST ALL THESE 
DAMAGING SURGE PROBLEMS 

Problems caused in circuitry by 
surging and transient voltages: 

* Melting of "hot spots” within 
semi-conductor devices 

■ Thermal runaway of transistors 

* Welding, pitting and metal 
transfer on switch contacts 

* Switch contact corrosion 

* Insulation breakdown causing 
arcing of components 

* Shortening of component life 

The MACC is tested to IEEE pulse 
standards and rated at 15A, 125V- 
AC. 60 Hz, 1875 watts continuous 


duty total for the console. A label 
on the unit describes the surge pro¬ 
tection limitations. 


MACC Specs 


Alpha Delta Master AC Control 
Console 

Amperage 15 

Volt (AC) 125 

Hertz 60 

Total 

Wattage 1875 

Size 

MACC 11" x 2-3/d" x 2-3/4" 

MACC-4 5 1/2" x 2-3/4" x 2-3/4" 

Shipping 

Weight 4-1/2 lbs. approximately 


Alpha Delta Model MACC Systems 
are designed to reduce the hazards 
of lightning-induced surges. These 
devices, however, will not prevent 
fire or damage caused by a direct 
stroke to an AC line or a structure. 
Specifications, availability and price 
are subject to change without 
notice. 

Warranted against defects in 
materials or workmanship. 


ALPHA. DCLIA 


COMMUNICATIONS, INC 


P 0 Box 571. Centerville. Ohio 45459 • (513) 435 4772 



current solutions to current problems 


^ 103 






m. 


rv ACC only $79.9S 
MACC-4 only $59.95 


® 

LISTED 




The MACC is unique in voltage 
surge/transient suppression and 
convenient, desk-top individual 
component control. Nothing 
matches the MACC in value and 
performance. Put one on duty on 
your AC line. 


Circuit Breaker 
[automatic pop up) 


The M ACC-4 is a four dean-tine output 
version of the MACC with ail the same 
features. It gives you a cost- and space¬ 
saving solution for your application, 
without sacrificing performance. Rated a 



At your Alpha Delta dealer. Or in U.S., order direct, add- full 1875 total wattage. Includes master 

ing $4 for postage/handling to check or money order. rocker switch, three independently switch 

(Approx, shipping wt<; 4-1/2 lbs. each) MasterCard and able lines, one ‘hot line and resettable 

VISA accepted. Ohio residents add Sales Tax. Sorry circuit breaker, 

no C.O.D/s 






















ALCON 

COMMUNICATIONS 


The only manufacturer offering Amateurs 
the advantages of MOSFET RF Power Amps brings you 

its latest offerings. 



MOSFET Mobile Power Amplifiers 


4101 .Complete 2 Meter Handle Talkie Accessory ■ All mode RF power amp,. 2 Watts in = 25 Watts out, 

50 Watt max,. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4 
Watt speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT; 
plug supplied. 5215 

4102 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 100 Watts 

out. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4 Watt 
speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT; plug 
supplied. 5325 


4103 All Mode 100 Watt 2 Meter Amplifier ■ 10 Watts in = 90 Watts out, 2 Watts in 
harm with 25 Watt transceivers. Optional plug-in receive preamp. 


30 Watts out. No 

$245 


4104 All mode 100 Watt 220 MHz amplifier -10 Watts in = 70 Watts out, 2 Watts in 
harm with 25 Watt transceivers. Optional plug-in receive preamp. 


25 Watts out. No 

$245 


4105 All mode 100 Watt 2 Meter amplifier - 2 Watts in = 100 Watts out. Optional plug-in receive preamp.S295 


i- 144 

























MOSFET Repeater Amplifiers 

Basic Amplifiers with the low noise advantages of MOSFET’s. 

4111 100 Watt 2 Meter Amplifier-At 13.6 Volts; 10 Watts in = 90 Watts out. At 16 Volts; 10 Watts in 
100 Watts out. 

4112 100 Watt 220 MHz Amplifier-At 13.6 Volts; 10 Watts in = 70 Watts out. At 16 Volts; 10 Watts in 
80 Watts out. 

Other repeater amplifiers available. 


Useful Accessories 


4109 Plug-in 2 meter Receive Preamp - For Falcon power amplifiers. 12 dB gain, 2dB noise figure, $36 

4110 Plug-in 220 MHz Receive Preamp - For Falcon power amplifiers. 12 dB gain, 2.5 dB noise 
figure. 

4116 2 Meter Receive Preamp - Base or mobile use. 16 dB gain, 2 dB noise figure. Automatic T/R 

switching. Use with up to 45 Watt transceivers. Requires 12 VDC. * 63 

4117 Twin 40 dB RF Coupler - Two 40 dB attenuators coupled to thru signal line. Works with various 
test eauioment. Thru line handles transmitter power and is used with wattmeters and dummy loads. At- 



hALCON 

COMMUNICATIONS 


{415) 851-8779 
P.O. Box 620625 
Woodside, CA 94062 
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knob. When Lhe memory selector 
knob is rotated in either direction to 
channel t, an audible “beep'' sounds. 

With 45 big watts, the TR-7950 
is the most powerful 2 meter FM ng 
you can buy. The TR-7930 with a 
rnodesi 25 watts is also available. 

A HI/LOW power switch allows 
power reduction to approx. 5 watts. 

Other key features include: 
Programmable band-scan width, 
Center stop during band-scan, with 
indicator Scan stops on busy 
channel and resume scan is auto¬ 
matic (time 5 sec. adjustable) or 
carrier operated. A scan delay of 
approx. 1 5 sec is built-in Scanning 
can also be accomplished with 
UP/DOWN microphone or “SC key 
on front panel. Programmable pnority 
alert can be set into any of 21 
memory channels With Alert switch 
“ON" a dual "beep" sounds when 
signal is present The microprocessor 
is pre-programmed (oi simplex or 
±600 kHz offset in accordance 
with the 2 meter band plan, with an 


“OS’ key to allow manual changes 
in offset The keyboard functions as 
a 16-key autopatch encoder during 
transmit. Frequency coverage is 
142.000-148.395 MHz, and it has a 
repeater reverse switch and mobile 
mounting bracket All these leatures 
are available in one compact; 
lightweight rig. 

Yes, Kenwood is on top with the 
TR-7950 1 Its field proven reliability 
and matchless perfoimance makes lhe 
TR-7950 the ng oi tomorrow, today!' 

TR-7950 optional accessories: 

TU-79, three frequency tone unit, 
KPS-12 fixed-station power supply 
(7950), KPS-7A fixed-station powei 
supply (7930), SP 40 mobile speaker, 
SP-50 mobile speaker, MC-55 mobile 
microphone with lime-out timer, 

MC 46 16-kpy autopatch UP/DOWN 
rnic, SW' lOOA/8 powei meters, 
PG-3A noise filter. 

More information on the 
TR-7950/7930 is available from 

d 

authorized dealers of Tno-Kenwood 
Communications, 1111 West Walnut 
Street, Compton, CA 90220. 


The TR-7950/7930 has become the 
unanimous choice of the 2 meter 
FM operator 1 It stands alone In tea 
lures, performance and reliability, 
with no other rig even close! 

The TR-7950/7930 features a 
large L.C.D. display that is easy to 
read in direct sunlighl and is back 
lighted for comfortable night-time 
viewing. II displays TRANS/REC fre¬ 
quencies. memory channel repeater 
offset (t.s -), sub-tone number (F-0, 
i. 2. 3) tone, scan, and memory 
scan lock-out II Includes an LED 
S/RF bar meter and LED indicators 
loi reverse, center TUNING, PRIORI! Y 
and ON AIR. The 21 multi-function 
memory channels store frequency, 
repeater offset, and optional sub-tone 
channels Memories 1 through 15 
are tor simplex or ±600 Hz offset 
Memory pairs 16/17 ana 18/19 are 
paired for non-standard repeater 
offset Memories “A" and “ET set 
upper and lower scan limits, or are 
foi simplex or ±600 kHz offset. In 
MEMORY mode, a circle of light 
appears around the memoiy selector 


Spec/tfcaf/ons and prices are subject fo 
c hange Without notice or obligation 
























































and a beeper' to confirm 
operation of varicfiiis switches 
For superior sound quality the 


KENWOOD S^ : 




<%' X > VV 
'\\\ 






ttw performances are sqp^r- 
tive. Each features a Hf/l 
ewer switch, dual digital VF 
itl-iri, 5 memories plus a 
to' channel: with lithium 
apery back up memory sea 
rogrammable band scan, pri 
rily alert scan, and GaAs FE 
RF (front end) amplifiers. Th 
eve a Highly visible yellow 
LED digital display, a repeater 
ffsel switch, a reverses^ 


P£JFU<llt; r trJHvmai 

e easily mounted to project 
the sound in the desired direc¬ 
tion, a 10 key autgpstch 
P/DOWN mia allows easy 
mate operation of major front 
lapel functions Thanks to 
EN WOOD,.. compact radios 
re now available lor the 
popular VHF and UHP bands 
providing high performance 
nd superior sound quajjtyC 


Other TM-2O1A/TM-401A 
Optional Accessories: 

TU*3 Programmable two- 
frequency CTCSS encoder, 
KPS 7A fixed station power 
supply. MA 4000 dual*bander 
mobile antenna with duplexes 
SWHOOA/B SWR/power meter. 
MC-55 mobile microphone 
with nme out timer 


TM-201A/TM-401A 


‘'comp-ACTT,. tough act 
to follow. 


Tie word “compact* best de 
crimes the IM-20TA VHF (a 
11(4 25 wattsl) 01 me- IM-401A 


Ocm (12 watts) mobiles 
leasures 5.6Wx1 6Hx7 2D 
iches (the TM 201A and 
M-401A are the most compact 
qs available). Ideal in size. 




»«« 


Optional FC-tO Frequency 
Controller 

Connects to the TM*201A or 
TM-4Q1A Convenient control 
keys ter frequency UP/DOWN 
MHz shift, VFO A/B, ana MR 
(memory recall or change 
memory channel). A green 
LCD display indicates trans¬ 
mit/receive frequencies, 
memory channel number, 
ALERT and SCAN (with 
blinking MHz decimal) , 




only 6 3/8 W < 2-3/8 H x 
9/16 0 inches, RF output 
wer measures 25 watts c 
ither band The TVW4O0OA 
atures a large, easy-to-read 
D display, front panel ilium 
ation for night operalfons it 
jfempries. with OFFSET recall 
and lithium battery backup, 
programmable met scan, 
band scan in selected 1-faH; 
agments. priority watch font 
“, common channel scar 
I digital VFO’s, repeater 
of so switch, GaAs FET r 
hJs, fugged die-cast cha: 


TW-4000A 
FM K Dual-Bander* 

KENWOOD'S TW-4000A R 
"Dual-Bander’ provides fieyir 
versatility in VHF and UHF 
operations, uniquely combing 
2-m and 70 cm FM functions 
in one cofhpact package. It 
covers the 2-m band (142.000 
i4fl:&95 MHz), including, certai 
MARS and CAP frequence 
and the 70-cm band (440 
449.095 all in n paej! 





tatigh power supply. SP-4Q 
ipaci mobile speaker. SP- 513 
impact mobile speaker, 

-4000 dual -band mobile 
antenna with duplexor, MC-55 
mobile njlcfoptions wllh time 
timer. and a SW tOOS 
toov*et meter 
ore information on the 
tA/TM 401A and 
TldOA t]5 available from 
thanzed delators of 
tKenwood Communications 
West Walnut Street 
California 90220 
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Shown atxw i is just one erf the three new smarter handhelds from 
5T-142 VHF the ST-44® UHF and the ST-22® VHf Owners erf ear tier SAh 
ST-144, ST-440 and $7*220, please write for Information on now 
Handheld* c in be upgraded to the new state of the art in handheld 



SANTEC 

THE HANDHELD TRANSCEIVERS 


ANTEG the 
TEC models 
ytsur SANTEC 
/ansccrvers 


f 1983, Encomm, Inc, 

2000 Avenue 6, Suite $00, Ptano, Texas 75074 
Phone (21 4 ) 423-0024 * TLX 79*4783 ENCOMM DAL 

Repairs, Parts $ Services Available ED 

Export Orders invited. 

All stated spec ideations are subject to change without notice or obligation 


the smarter 

handhelds 

FOR 144 VHF; 220 VHF & 440 UHF 

SANTEC Handhelds just got a little smarter, with new com¬ 
puter-control software designed by US Hams who are also 
professional programmers. Now SANTEC Handhelds, which 
were the first to offer you varactor diode tuning in a hand¬ 
held, first to offer you thick-film technology first to provide 
3.5W as a selectable handheld option and first to give you the 
time of day on a handheld readout, have made another user- 
fnendly leap forward in the logical progression of computer- 
controlled handhelds. 

Now three SANTEC Handhelds can lock out selected memory 
channels from the memory scan, allowing you to check your 
favorite frequencies much faster, without interruption from 
less commonly used ones or from unprogrammed memory 
channels* SANTEC Handheld's new operating programs now 
allow you to store variable offset values in all 10 user-written 
memory channels; and, as always with SANTEC Handhelds, 
your stored offset automatically comes back when you se lect 
a channel through the memory mode, and the plus or minus 
indication shows on the LCD display, 

Other new features are the provision in Memory 9 for split 
memory offset operation, for those really unusual offset situa¬ 
tions, and the capacity for hardware storage of a special PL 
tone for each memory channel (requires an optional 
encoder; available December, 1983). The new SANTEC Hand¬ 
helds wifi also accept the keyboard input of all frequencies as 
either short, fast 4-digit numbers or the familiar 6-digit ver¬ 
sions: your SANTEC Handheld is smart enough to know what 
you want, either way 

The handhelds with the most now have more for you Don't 
you dare settle for anything less: get your hands on a SANTEC 
Handheld today! 


t 



The Smarter Handhcfcfe, dockwtse from upper reft ST-T42 VHF Transceiver, 
ST-442 UHF Transceiver, ST-222 VHF Transceiver, operating from the 5T-4QC 
Quick-Charge Battery Charger & Power Suppty SMC Leather Case and 
Strap; ST-MC Mobile Charger; MS 50S Remote Speaker, 5T-500B3 
Rechargeable 500 mAhr NiCd Battery Pack, ST-EC External Charge Adapter; 
SM-3 Speaker Mjc STHA-1/HBM-1 Head Set Boom Mic & Adapter 


































































































In our lineup of rotators* the CD45 II is rated as medium duty* 
Some of our worthy competitors offer similar rotators which 
they rate as "heavy duty" and, within their product line, they 
are But if you compare all rotators, it h s a different picture Here 
is a comparison of our CD45 II, our HAM IV and the Alliance 
HD73 (Specifications as stated by the manufacturer). 


Wind load rating is an important specification too Unfortunately, there 
ia no standard method of measurement. For example, a long boom 
antenna with an unbalanced wind load Is a much tougher problem than 
the calculated square area of the antenna would suggest. So we fake a 
conservative "worst caae" approach and rate the CD45II at 8 5 square 
feet, YaLthe H073, a tighter unit Is rated at 10.7 square feet, You bathe 
judge. 

Here Is a complete listing of Hy-Galn rotators and the typical antenna 
systems that each will comfortably and reliably manage. 

AR40— Primarily used for amalt to medium size VHF and UHF beams. 
Can also be used with a 10 or 15 meter, 3 element Yagl. 

CD4SII—Recommended for a 3 element tribe nder such as our Explorer 
14, Wilt also manage a medium sized VHF stack and is a good choice for 
the Azimuth rotator on a good sized satellite system, 

HAM IV- A favorite for long boom tribanders such as our TH7DX. Would 
also be a good choice for an Explorer 1 4 stacked with a VHF DX 
anten na or a satellite system, 

HAM BP-A modified Ham IV with a 

special control unit for a blind 

operator* Single knob directional J JL 

control system includes a compass I W '%! 




rose with braille markings. An audible i 

beep Indicates rotator start and stop, 

T2X—The well-known Tail Twister manages combinations such as a 
TB7DX stacked with a small 2 element 40 meter beam. Also a great 
choice for a substantial VHF "weak signal" array. Of course, the ever 
popular stack of 3 or 4 element 10,15, and 20 meter monobanders la a 
safe match tor the T2X. 

HDR 300 — This 5000 Inch pound torquer is our idea of heavy duty. This 
Is the choice for stacked HF "Long Johns" or the full sized 3 element 40 
meter monsters A favorite too forth© giant VHF "weak signal" systems 
where the 1 * rotator control and Indicator accuracy la a must 

CHOOSING THE RIGHT MODEL—The mistake most commonly made Is 
selecting a rotator for the antenna being Installed at the time and not 
looking forward to the antenna system that you ultimately plan. A rotator 
that is not over-loaded will deliver many years of reliable service. So, 
when you choose yours, plan ahead and buy the model that will handle 
the ultimate load. If in doubt drop us a note. We will share our 
experience with you. Long term, you will save money. 


TELEX COMMUNICATIONS, INC. 

9600 AkViqh Ave So , Minneapolis, MN 55420 U S, A 
Europe Le Bor^sparte-OHtce 711 Centre Affaires Parr^Norti 
93153 Le Qlanc-MesM France. 



HD73 

CD45 II 

HAM IV 

Output Torque 

400 in. lbs. 

600 in. lbs 

800 in. lbs. 

Gears 

Plastic and 

Steel 

All Steel 

All Steel 

Control Box 
Weight 

3.8 lbs. 

6.8 lbs. 

6.8 lbs_ 

Rotor Unit 

Weight 

6,5 lbs. 

8.5 lbs. 

10.5 lbs 

Direction 

Carbon 

Precision 

Precision 

Indicator 


wire 

wire 

Potentiometer 


wound 

wound 

Flotation 

Limiter 

Mechanical 
stop only 

Limit 

switches with 
mechanical 

Limit 

switches with 
mechanical 



stop 

stop 

Braking 

Power 

1600 in. lbs. 

"Windmilling" 

800 In. lbs. 
"Holding" 

5000 in. lbs. 
"HoWtoA"_ 

Antenna Size 
Rating 

10-7 sq. ft. 

8.5 sq ft. 

15 aq, ft._ 
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IC-04AT 
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IMS 


IC-02AO 
2 Meter 


tciom 


COM is proud to announce the 
tales! in 440MHz handheld transceiver 
technology, The IC-04AT represents the 
best in a multifunction, multifeature 
handheld for 440 — 450 MH* 


Feature*. Feature*. Feature*. The 
1C-Q4A and IC-D4AT cover from 440 - 
449 995 MHz Frequency entry, control 
functions and the 32 PL tones ore 
controlled by ihe 16-button pad on the 
face of the radio Also included are 
priority, scanning (both of memories and 
programmable band scon) and DTMF 
(04AT only) For scanning. 5, 10. 15. 20 r or 
25 KHz increments are front panel 
selectable Ten memories with internal 
Jrfhium battery backup give the ultimate 
in flexibility for channelizing operation of 
this sophisticated handheld for easy 
access to most used channels, Thus, the 
C-04A(T) may be used to individually 
bring up any frequency between 440 
and 449 995MHz with 5KHz spacing, or 
favorite frequencies may be store i in the 
memory and recoiled at the touch of a 
button The IC 04A(T) has oil the features 


you could want in a handheld 


Bui ft to Last, The 4C 04A(T) comes 
with a sealed case, providing resistance 
to morsfura dust and other elements 
detrimental to the operation of the radio 
An aluminum back provides a massive 
heatsink for the power module allowing 
tfie 1C 04A(T) to run at a standard 3 or 5 
watts (optional battery required). A 
battery lock is provided to ensure the 
battery will remain sec ura and the unit 
will continue to operate even it 
mishandled A custom LCD readoui with 
$ meter is inique to ihe ham industry 


Expanding on our line of available 
accessor res. the 1C-04A and 1C 04AT 
become Ihe most versatile handhelds in 
fheir class See the C-[MA(T) at your 
nearest !COM dealer 


and 1C 2AT. plus new accessories such as 
long-life and high power battery packs 
and a boom headsei Multfcle battery 
packs allow the widest flexibility in 
Charging Esther from a wall charger 
Ogareife lighter plug, stood-up desk 
charger or through the top of the radio 
Swelve volts applied through the top of 
The radio not only provides operation of 
the radio at high power but provides 
charging of rhe battery packs at the 
same time a feature not commonly 
found in handheld units 


Compatible Accessories. The C- 

04A(T) has the same styling, control 
features and functions of the K>02A(T) 
Ihe fC G4A(T) utilizes the exist ting 
accessory line available for the K>2A 



ICQM Americo. Inc., 2112-116th AveNE OeHevue WA 96004 {206)454-5155 / 3331 Towerwood Drive Soire 307 Dallas, TX 75234(214)620-2760 

All vored orp oppr&amoi? ond iutyea to cttoffcje '■without nohco of obligation Air ICOM radios uqr> if<onrty exceed FC C regutaTiorLS Jimiing ipunousemtUCT* CL1AT1083 1 


































































an end-fed multiband 8JK 


A new approach 
to tuning and feeding 
for multiband operation 

A wire that is 2-1/4 wavelengths long at the high- 
frequency end of the 10 meter band can be provided 
with adjustable series inductive loading to give a low 
feed impedance throughout the 10 r 15, and 20 meter 
bands. Two such wires in an "end-fed W8JK" ar¬ 
rangement can form a muitiband antenna whose di¬ 
mensions and feed arrangements are well-suited to 
small backyards, and which combines useful gain with 
an SWR better than 1.4:1 across the whole of the 
three bands. Further possibilities exist for using the 
basic element and feed arrangement in other config¬ 
urations. 

design requirements 

Several years of experimentation and experience 
convinced me that an HF band antenna for my loca¬ 
tion had to meet five requirements. 

First, since I Jive in the suburbs, it had to be a fixed 
wire with unobtrusive supports, optimised to perform 
at a maximum height of about 30 feet. 

Second, it had to be multiband so that l could follow 
my changing interests and also respond to varying 


I propagation conditions. However, since rotatable 
arrays have already been ruled out by the first require¬ 
ment, and I have no specialized geographical interests, 
there is no particular merit in having the same horizon¬ 
tal polar diagram on each band. Therefore, "long wire" 
arrangements were quite acceptable — particularly if 
they avoided the losses inherent in trapped dipoles. 

Third, end feed was desired. My "shack" is inside 
the pitched roof of my house, quite near to the end 
of any practical long wire. Feeder cables running 
across the lawn to a center feed point are unsightly 
and subject to serious losses in humid weather, (I 
used to think that a 300 ohm tubular feed was ideal 
until I emptied a pint of water out of a length of such 
a feeder that was tied along a fence!) 

Fourth, the feed should be a balanced two-wire ar¬ 
rangement. Early experiments with a single wire fed 
against ground and with Zepp feed had produced RFI 
to both household electronics and to my equipment 

in the shack. 

* 

Fifth, a little gain would be nice! Rotatable arrays 
get gain by narrowing the horizontal beamwidth, but 
in the case of a fixed wire antenna intended to pro¬ 
vide coverage of alt directions, this is impossible. The 
main option is to shape the vertical radiation pattern 
so as to concentrate energy into useful angles of eleva¬ 
tion, ideally between 10 and 20 degrees above the hor¬ 
izontal — and minimize ohmic losses in the antenna 

By R.C. Marshall, G3SBA, 30 Ox Lane, Harpen- 
den, Hertfordshire AL5 4HE, United Kingdom 
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Have a name—but 
need the Call Sign? 

Traveling—and want 
to meet local Hams? 

NOW AVAILABLE- 

■e 

1903 1904 Amaieur Rad ic 

NAME INDEX 

By Name and Call 
T9S3-1904 Amaieur Radio 

GEOGRAPHICAL INDEX 

By Slale, City. Slreel No and Call 


No frills directories of over 435.000 
U.S. Radio Amateurs, S'/axIL easy to 
read format. Companion directories 
to the 1983-1084 

AMATEUR RADIO 


CALL DIRECTORY 


US Listing 


* NAME INDEX—$25,00 

* GEOGRAPHICAL INDEX—$25.00 

* CALL DIRECTORY—$14.95 

Add $3 00 shipping to all orders 

Dealer Club inquiries welcome. 

Send your firder enclosing chcci* 01 money order '<* 
U S dollars lo 

Buckmaster Publishing 

Whitehall 

Mineral VA 23117 U S A ^ tZl 

1703? 8W-5777 


Versatile Lab 
Power Supply 


ACOA QUAD ANTENNA FOR 2-METERS 




JcW OHM- 


Only 


125 


00 



• 0-30 VDC 31 D-?A • Excellent Regulation 

• Ripple A Noise - 500 uV * Built-in Short- 
Circuil and Overload Prelection 

Model 3002A features continuously 
adjustable current limiting and precision 
constant voltage/constanl current operation 
wild ''automatic crossover This Jab-grade 
unit can also be used as a current regulated 
power source. 

Optional 10-lurn voltage & current controls 
S?5 each Add S3 00 lor UPS shipping in 
Conimenial U S Check Money Order or 
COO accepted Illinois residents add 6% 
sales tax 

ELECTRO INDUSTRIES 

4201 W. IRVING PARK BLVD- 
CH1CAGO. it. 60641 

312/736-0999 ^ 139 



1220-225 MHz Quad Available 

420-450 MHz Quad Availably 


* All metal (except insulators) rugged 
construction 

* Wi thstands any weal her conditions 

* Copper radiator and reflector elements 

* Covers entire 2-meter band 

* Ready to mount on your rotor 

* Weight — 9pounds 

* Wind surface area — 0,85 square test 

* Dimensions — 19 x 26 x 17 inches 

* Price — Si59.00 

Order direct or from your dealer 
California residents add Safas tax 

DEALER INQUIRIES INVITED 
ANTENNA COMPANY OF AMERICA 

POST OFFICE BOX 794 
MOUNTAIN VIEW, CALIFORNIA 
94042-0794 
(408) 246-2051 


^ 112 


SYNTHESIZES 

SIGNAL GENERATOR 


MADE IN 

USA 



MODEL 
SGI 000 
1349.95 
plus shipping 


• CoverstOO (□ 185 MM/ ini kHz sieps wilh ihumo 
wheel dial * Accuracy 1 pari per 10 million at all fre¬ 
quencies * infernal F M adjustable Irom 0 lo 100 kHz 
at a 1 MHi rate * Spurs and noise al ieasl SO d8 be 
low carrier • RF -output adjustable horn 5 500 mV al 
50 ohms * Operates on 12 VdC (nr 1/2 Amp * Avail 
able lor immediate delivery • $349 95 plus shipping 

• Add on Accessories available to extend freq 
range, add Infinite resold non. voice and sub audible 
tones, AM precision 120 d& caiipraied attenuator 

• Call lor details * Dealers wanted worldwide 


VANGUARD LABS 

1ML23 Jamaica A**.. HoJUt, NY 11 423 
Phona: (212)464-2720 


FACSIMILE 


v* 215 


COPV SATELLITE PHOTOS,. , 
WEATHER MAPS, PRESS! * 

Tlw f 4ii,5 Arc Cienr on uuf lull ails 1 IS 1 2 
wtde) fetottjerj. Frw Fju Guido 


TELETYPE 


RTTV MACHINES. PARTS, SUPPLIES 


ATLANTIC SURPLUS S*US [2\l\ 372 03J9 

3730 Mmj.TiL.LlS ft VI flftOflklTN NY I l??l 


AND ART SERVICES 

FACE l 
PLATES 

ENCLOSURES 
WRITE OR CALL 
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production 
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142 


WARNING 

SAVE YOUR LIFE OR AN INJURY 




instillation and diimintl- 
ing of lowers is dangerous 
and temporary guys of suffidem 
strength and size should he used 
at ill limes when individuals are 
climbing towan during alt types of 
in ill Nations or dismantlings. Temporary 
guys should be used on the first 10 or tower 
during erection or dismantling. Dismantling 
can ivtn be more dangerous since the condition 
of the tower, guys, anchors, and/or rod in many 
cases is unknown. 

The dismantling oi some towers should be done with 
till use of a crane in order to minimize the possibility 
ol member, guy wire, anchor or bate failures. Used 
towers in miny cases are nol as inexpensive as you 
may think if you sre injured or killed 

Get professional, experienced help and read your 
Bohn catalog or other tower manufacturers catalogs 
before erecting or dismantling any tower. A consults 
tton with your local, professional lower erector would 
be very inexpensive Insurance. 


Base plates Nat roof mounts, hinged bases, 
hinged sections, etc,, are not intended to support 
the weight of a single man. Accidents have 
[secured because individuals assume situa 
liens are safe when they are not 
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By the 
Following: 

ROHN- 

P.O. Box 2000 
Peoria, IL 61656 



























and in the surrounding ground. A second possibility 
is to use two or more antennas driven with different 
phases so as to provide steerable maxima and nulls. 
This is a choice that may be considered after the basic 
antenna is selected. Therefore, the choice was limited 
to arrangements that provide zero radiation both up 
and down — that is, the three families shown in fig. 1. 

Study of the literature disclosed no clear evidence 
to support the choice of vertical polarization on the 
HF bands at the heights proposed, although, since the 
performance of horizontal antennas is more strongly 
affected by height, there might be a good case for a 
vertical antenna if the available height were much less. 
In a vertical antenna such as that shown in fig. 1A, 
the current is zero at the top and so the effective height 
is less than the actual height. If the radiator is trapped 
for multiband operation the top section may not be 
used, further reducing the effective height and with 
it the efficiency. 

The so-called "Lazy H" array (fig. IB ) uses two di¬ 
poles stacked one above the other and fed in phase 
so as to provide maximum radiation horizontally and 
minimum radiation in the vertical direction. However, 
the effective height of the array is only the average 
height of the two elements, and the lower element 
would be inconveniently near ground level. 

In contrast, the effective height of the "W8JK" 
array (fig. 1C) equals its actual height. The two dipoles 
are fed out of phase, and so straight-up-and-straight- 
down radiation is zero regardless of spacing, giving 
a potential for multiband operation with high efficien¬ 
cy. However, all the published multiband designs that 
I could find used center feed. So the question became, 
"how can two parallel long wires be end-fed out of 
phase?" 

the horizontal loop 

I spent a long time experimenting with the horizon¬ 
tal loop antenna of fig. 2. A 40-meter length of wire 
formed into a loop presents a low impedance when 
its length is any multiple of a full wavelength: in this 
case it is resonant at 7, 14, 21, and 28 MHz. Unfortu¬ 
nately, the resonances follow the simple harmonic rela¬ 
tionship only when the wire forms a circular loop. For 
more complex shapes, the resulting concentrations of 
inductance and capacitance disturb the relative reso¬ 
nant frequencies so much that an ATU is still needed 
for multiband operation. Furthermore, while the cur¬ 
rents in opposite sides of the loop flow in opposite di¬ 
rections (as is required for "W8JK" operation) it is not 
possible to find a shape where the whole length of the 
opposite sides are spaced by the 0.1 wavelength to 
0.25 wavelength that is desirable. For example, in the 
rectangular loop of fig. 2, although the long sides are 
spaced correctly there are also current maxima in the 
short sides, which are spaced by 1.5 wavelength at 




fig. 2. The 40-meter circumference horizontal loop 
antenna. 
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ATU-H 


SPACING AT ATU 
OV (O.I5m) 

PLAN VIEW 



PLAN VIEW 


62'5" (19 02 m)- 



TOJAL LENGTH OF 
EACH WIRE EQUALS 
73V (22 32 m) 


SPACING HELD /' (30cm) 
3'3*(lm) FROM ATU BY 
THIN POLYPROPYLENE 
ROPE 


13 9” (4.2m) 

SPACING FIXED BY 
THIN POLYPROPYLENE 
ROPE (SPACING FIXES 
RADIATION RESISTANCE) 


*1 __ 


1/4'DIA POLYPROPYLENE^ 
ROPE 


ELEVATION VIEW 


ELEVATION 

VIEW 


ATU-* 


16 SW6 OR TWO NO. 14 AWGOEmm) HARD-DRAWN COPPER WIRES 
JOINED AT ENOS SPACED 6'(IS cm) APART WITH PLASTIC SPACERS 



SEVEN 0.029'STRANDS 
POLYETHYLENE COVERED 
LEAD-IN (NNER OP RG-8 
COAXIAL CABLE IFOR FIRST 
57 13m) FROM ATU 


SHINGLES 

GENERAL SCALE APPROX. LIOO 


HEIGHT APPROX. 28 , (8.Sm) 
GAIN INCREASES ABOUT 
I dB FOR EACH ADDITIONAL 

3T" (!m) 


END-FED MULTIBAND WBJK ANTENNA 


fig. 3. The end-fed multiband W8JK antenna. 


30 MHz, and so provide strong horizontally-polarized 
end-fire radiation at directions 70 degrees above and 
below the horizontal plane, with a consequent loss of 
gain in useful directions. 

the end-fed W8JK 

At about this stage I read G6XN's book. 1 His words 
confirmed my faith in the W8JK type of antenna, gave 
me new insights about how to feed the end of an an¬ 
tenna, and provided useful cautions about the RF re¬ 
sistance of long wires. With confidence restored, I set¬ 
tled down to think about ways of eliminating the radia¬ 
tion from the short sides of the loop antenna, and 
came up with the arrangement of fig. 3. This retains 
both the basic horizontal radiation pattern of an end- 
fed long wire (2 wavelengths at 28 MHz: 1-1 12 wave¬ 
lengths at 21 MHz and 1 wavelength at 14 MHz) and 
the gain of the W8JK, but has much reduced end-fire 
radiation. It will be seen that the far end of the loop 
has been removed altogether since it was not meet¬ 
ing its original objective of simplifying the tuning. The 
near-end "fan-out" from the ATU to the parallel wires 
has been shaped to minimize its end-fire radiation. The 
design of this section is based on study of the voltage 
distribution along either wire of the antenna, which 
is plotted in fig. 4. It can be seen that in every case 
the voltage is high, and hence the current is low, at 
a distance of about 19 to 21.5 meters from the open 
ends. It is in this region that the most rapid "fan out" 
of the feeder may be allowed without too much 
wasted high angle radiation. 

antenna tuning unit 

The length of each antenna wire is chosen so that 
at the highest design frequency (29.7 MHz), the anten¬ 
na is resonant; that is the feed voltage is at a minimum. 
This occurs 22.32 meters from the open end; at this 


point the wires are terminated just inside the pitched 
roof of the house, at an antenna tuning unit that is 
in a dry location and easily accessible. In fact, at 29.7 
MHz no tuning is required since the spacing of the par¬ 
allel section of the antenna can be adjusted to obtain 
a radiation resistance of 50 ohms. At lower frequen¬ 
cies the effective length of the wires must be increased 
to obtain resonance; it can be seen from fig. 4 that 
1.5 meters must be added at 28 MHz, and about 2.4 
meters and 4.3 meters, respectively, are required for 
21 and 14 MHz operation. In practice this length can 
be added by the ATU in the form of adjustable series 
inductances. On the lower frequency bands radiation 
resistance decreases with smaller array size. On 14 
MHz it was measured at about 25 ohms. However, 
the capacitance of the ATU and fan-out section can 
be chosen so that with the ATU inductance it forms 
a matching section that gives a low SWR on all three 
bands. 

While a 2-gang roller inductor would be the ideal 
form of variable inductance to provide the balanced 
tuning network that is necessary, one was not avail¬ 
able. Instead, "units" and "tens" steps of inductance 
were provided by two 2-gang ceramic wafer switches 
(driven by semi-rotary solenoids to be described short¬ 
ly). As can be seen in the photograph (fig. 5) the coils 
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Uncle Ben says... 

“I give you 
much more than 
just the lowest price 


When you get that exciting new piece of 
equipment from me, you know you are 
going to be completely happy... 

I see to it, personally! I also give 
you earliest delivery, greatest trade-in 
allowances, my friendly assistance 
in every possible way. 
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fig. 5. Side views of the remotely controlled antenna tuning 
unit. 


are connected directly to the wafers, and the wafers 
spaced approximately 1.5 inches (40 mm) apart to op¬ 
timize the stray capacitance. Fig. 6 shows that an 
SWR of better than 1.4 can be obtained across almost 
all of the three bands by varying the inductance alone; 
no variable capacitor is necessary. 

The RF circuits of the ATU are shown in fig. 7. Im¬ 
mediately next to the antenna connections are two 
lightning arrestor gaps, connected by a substantial 
conductor to a nearby copper water pipe. Next comes 
the "units" inductance providing up to 0.9 fj H in nine 
switched steps. This is followed by the "tens" induc¬ 
tance, whose switch is wired so that unused inductor 
sections are short-circuited to avoid tosses due to res¬ 
onance with stray capacitance. The balun is of W1 JR's 
original "supertoroid" design. 2 The criticisms of K4KJ 
do not apply to applications such as this where there 
is substantial capacitance to ground in the antenna it¬ 
self. 3 The balun should be wound with 50 ohm cable 
to ensure that no reflection occurs at the connection 
to the main 50 ohm cable. This is the cable that leads 
from the ATU to the transmitter (which in my case, 
is also within the pitched roof some 33 feet or 10 
meters away from the ATU). 


The bandwidth of this antenna system is quite large 
on 10 meters, where little or no series inductance is 
used, and a single inductance setting may be used 
over a 200 kHz portion of the band. On 20 meters, 
however, it is necessary to change the inductance 
switch settings every 20 kHz or so. Control of the 
"tens" and "units" inductors is therefore provided by 
two thumbwheel switches at the transmitter. DC 
power and the multiplexed BCD thumbwheel settings 
are sent along an 8 conductor cable to the ATU and 
used to position the two inductor switches. 

ATU control circuits 

The solenoids that drive the ATU switches require 
considerable power for the short time that is needed 





V Hi 


fig. 6. SWR plot achieved by the end-fed W8JK and 
series-inductance ATU. The numbers against each curve 
specify the 'tens' and units' inductance switch settings. 
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to move the switch from one position to the next. The 
ones I used (SWT and SWU in fig. 8) need 4 amps 
at 12 volts, and so, to allow the use of thin telephone- 
type cable to the operating position, energy is stored 
at the ATU in a 22,000 microfarad capacitor. Circuit 
operation will be described with references to the 
'Tens'' switch SWT; operation of the "units" switch 
is similar but occurs on the other half-cycle of the clock 
waveform provided by divider U6A. When SWT is 
energized the solenoid pawl moves the switch ratchet 
to the next position and opens the interrupter contact 
SWT-A. In this circuit the interrupter contact tells the 
logic to turn off the power Darlington transistor that 
drives the solenoid; comparator U5B and its asso¬ 


ciated circuit then ensure that power cannot be re¬ 
applied until the pawl has returned to its rest position 
and the storage capacitor has been recharged to at 
least 14 volts. 

The actual position of the "working" switch wafers 
SWT-C and SWT-D (fig. 7) is sensed by the all-but- 
one-connected wafer SWT-B (fig. 8) which is driven 
from the BCD — decimal converter U2. If the posi¬ 
tion is incorrect, then on the appropriate phase of the 
clock the output of U4C will be low. This stops the 
clock oscillator (U4A and U5A) and allows the solenoid 
to step repeatedly under the control of U5B until the 
correct position is reached. The clock oscillator then 
restarts, so that the position of the other sole- 
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7 

3 

MC3302 

3 

12 

6 

SN7474 

1, 4, 14 

7 

7 

SN7408 

14 

7 

8 

pATBGUIC 

3,4 

1 


SWT-B 


(PIN 8 TO 
GROUND) 


ALL ISk RESISTORS ARE 
DIP UNITS <10 USEO) 


SWT AND SWU ARE ISV, 

3 OHM, LEDEX SWITCHES 


UOO AND U6B 
ARE SPARE 


CR*AtL DIODES ARE IN4I48 TIPI2I (TEXAS INSTRUMENTS> 

CABLE LENGTH AS REQUIRED 


fig. 8. Control circuits of the series-inductance ATU. 
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Just 

Slightly 

Ahead 


15M 


Tested and Proven 15 Meier Mobile Transceiver USB and 
CW 

Power'High IQ watts. Low 2 watts 
VFO Tuning, Noise Blanker 
Fine Tune ± 1 kHz 
Digital Frequency Counter 
13 8 VDC © 3A Neg. Ground 
q V'l x 9" w x 2 5" H 
Ail this PLUS the freedom of DXing 


rsLC.o. ca. 



1275 North Grove Street 
Anaheim, CA 92806 
(714) 630 4541 

Malt Order COD Visa Master Charge 
Cable: NAT COLGLZ 



160/10M 

ALL NEW, with the features you have been waiting for 
HF 160*10 meters SOLID STATE Transceiver 200 watt PEP 
All 9 HF Bands ready to go 
AC/DC Power supply built in 
3'Step Tuning 1 kHz/10QHz/25Hz 
4 memories. Auto Scan 

Automatic Up/Down Tuning Advanced Systems 
Dual VFO. Solid State-Adjustment Free IF Tuning. IF 


Noise Btanker, Mec, Compressor 

VOX, CW Side tone, AC 120V DC 13 8 RTTY'Fax operation 

USB-ISB CW (Narrow CW filler optional). 

COMING SOON! 

-f meW i 

Triband Transceiver 

40-15 & 6 Meter 

26 Watts PEP. Built-in AC/DC Power Supply 


Prices and specifications subject to change without notice or obligation 

Calif. Res. add Sales Tax 


^ m 



Free Antenna Accessories Catalog 


4 Coaxial Antenna Relays 

Remotely select up lo 9 antennas 
from your transmilter, using only one 
coaxial cable Environmentalized high 
power and low loss 


W2AU and W2DU Baiuns* 


Our baluns. center insulators and in 
su la tors have been preferred for 20 
years by Hams, industry and the armed 
forces Protect against TVI and lightning 
1 8-200 MHz 


<W2VS Antenna Traps 

Add these traps to your dipole and 
gef low SWR on 2 to 6 bands, depen¬ 
ding on how many you add Antenna 
wire and custom kits also available 


Send For Yours Today> 

Don I delay Call or write today and 
we will send you free literature which 
fuliy describes our Ham anlenna ac 
cessory product line 

Dealer inquiries also welcome. 


6743 Klnnt £*., EbsI Syracuse. NT 13057 
Toll Froe 1 '000-446-1666 TWX 710-541 041 
NYlHUAtUCanada (Collect} 315-437-3953 


T74 


Paroclipse Midwest 


Your Picture Window to the World 

High Performance 

Satellite Antenna 

* 

STOCKING DISTRIBUTORS FOR 

Paradipse Luxor Bowman 
Amplica MTI Drake 
Chaparral DX Genera! Instrument 

Guaranteed Lowest Prices 

SYSTEM PRICES STARTING AT 

SI 795.00 

VIDEO ELECTRONICS INC. 

4416 Outer Loop 
Louisville, Kentucky 40219 

(502) 964-DISH 

Outside Kentucky 1-800-55-VIDEO 


^ 217 
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fig, 9. Feed-end of the antenna. 


noid may be checked. To minimize interference that 
might be coupled into the antenna circuit, the clock 
oscillator is run at the lowest frequency that does not 
noticeably degrade the response of the circuit to 
changes of thumbwheel position — that is, 4 Hz, Con¬ 
sideration of the threshold levels resulting from the 
diode "or” circuit associated with the thumbwheel 
switches shows that a CMOS interface U1 must be 
used, even though the other circuits are all TTL This 
is unfortunate, since the circuit is exposed to induced 
transients from lightning. It is recommended that a 
socket be used to mount the chip. The position-sens¬ 
ing switch wafers are not shielded from the high RF 
voltages on the working wafers; with 100 watts of RF 
it proved necessary to add the 3 nF capacitors to the 
rotors of SWT S and SWU-B. Shielding is dearly de¬ 
sirable and would probably be essential with higher 
power. 

choice of antenna conductor size 

As previously mentioned, the radiation resistance 
at 14 MHz is only 25 ohms, and care is needed to en¬ 
sure that resistive losses in the 44.64 meters of reso¬ 
nant radiating elements are not significant. The lowest 
frequency band represents the worst case, since meas¬ 
urement of this antenna has shown that the radiation 
resistance is roughly proportional to frequency, where¬ 
as the wire loss resistance due to skin effect only in¬ 
creases with the square root of frequency. With the 
two parallel No, 14 AWG (1.6 mm) conductors speci¬ 
fied for each element (see fig, 3} the effective resis¬ 
tance is about 2.5 ohms giving less than 1 dB loss. 
The 1,5 meters of each element nearest the ATU are 
made from polyethylene-covered stranded conductors 
to provide good insulation and flexibility at the point 
of entry though the roof structure as shown in fig. 9. 

conclusion 

This antenna performs much like any other long 
wire; it would be difficult to make comparisons on the 
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Amateur bands with sufficient accuracy to make any 
other claim. However, its losses are small and its direc¬ 
tivity well defined, and therefore theory would sug¬ 
gest 3 to 5 dB gain relative to a dipole in the best direc¬ 
tions, Its real advantages are the balanced end feed 
and multiband operation. 

However, the principle of the tuning unit may be 
applied to many other antennas. What has been de¬ 
scribed is a way of using a single balanced variable 
to tune and match two long wire elements. It has been 
suggested to me that if these wires formed an Echelon 
array then one of the elements could be moved to pro¬ 
vide steerable nulls. A "V" beam is possible, although 
the angle would have to be a compromise between 
the three bands. With the two elements eo-linear, the 
design should display characteristics similar ro the 
G5RV and offer the advantage of an alternative feed 
arrangement. 

Finally, it may be noted that the antenna as de¬ 
scribed in fig, 3 is also exactly resonant at 10 MHz, 
though its radiation resistance is very low and a dif¬ 
ferent tuning arrangement is necessary. 
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AMATEUR TELEVISION 


ATV TRANSMITTER/CONVERTER 

ALL YOU NEED JN ONE BOX 


$399 delivered 

TC-1 plus 



* OVER 10 WATTS PEP OUTPUT. Crystal controlled continuous 
duty transmitter Specify 439 25. 434.0. 426.25 standard or other 
70 cm frequency 2 beq, ODhon add $26. 

* BASE, MOBILE, or PORTABLE. Use [he bqiltm AC supply or 
external 138 vdc Do parades. Marathons. CAP searches etc 

* TWO VIDEO AND AUDIO INPUTS tor camera, TVRO. VCR. or 
computer Wide bandwidth for broadcast quality color video and 
computer graphics Standard broadcasl sub- amer sound which ts 
heard ihru the TV speaker 

* RECEIVE ON YOUR STANDARD TVSET luned lo channel 3 or 4 
SensJbve varicap luned TVC-2L downcooveri er covers simplex and 
repeater freq over the whole 420-450 mHz 70 cm amateur hand 

* ATTRACTIVE 10 5 *3*9 CABINET. 

CALL OR WRITE FOR OUR CATALOG or more inioritiaTion on 

ATV antennas, transmit modules, cameras eic or who is oh in your area 

See chapter 14 T984 ARRL Handbook 

TERMS Visa Mastercard or cash only UPS CQDs by telephone or mail 
Postal money orders and lelephone orders usually shipped withm 2 days All 
other checks must clear before shipment I ransmiltmg equipment sold only 
to licensed amateurs, verifiable in the 1984 call boo* 


(81 8) 447-4565 m-f 8am-6pm psl. 

P.C. ELECTRONICS 

Tom W60RG Maryann W06YSS 



2522 Pax son Lane 
Arcadia CA 91006 
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B. 6. MICRO 


LSOO 

LSOI 


LS03 

LS04 

LS05 

LS08 

LSIO 

LS11 

LS12 

LS13 

LS14 

LS20 

LS21 

LS27 

LS30 

LS32 

LS42 

LS51 

LS74 

LS85 

LS86 

LS90 

LS93 

LS109 

LS112 

LSI 23 

LSI 24 

LSI 25 

LSI 32 

LSI 33 

LSI 38 

LS139 

LSI 51 

LSI 53 

LSI 54 

LS155 

LSI 56 

LS157 

LS161 

LS162 

LS163 


6800 

6802 

6803 

6810 

6820 

6821 


74LS 


.24 

.24 

.24 

.24 

.24 

.24 

.30 

.50 

.50 

.24 

.25 

.24 

.28 

.36 

.49 

.24 

.40 

.60 

.39 

.50 

.55 

.39 

.39 

.75 

2.75 
.45 
.50 
.49 
.60 
.60 
.50 
.50 

1.75 
.50 
.55 
.60 
.60 
.65 
.50 


64 

65 

66 
LS169 
LS174 
LS175 
LS181 
LS191 
LS192 
LS193 
LS195 
LS197 
LS221 
LS240 
LS241 
LS242 
LS243 
LS244 
LS245 
LS251 
LS257 
LS258 
LS266 
LS273 
LS279 
LS263 
LS290 
LS293 
LS298 
LS299 
LS366 
LS367 
LS368 
LS373 
LS374 
LS375 
LS377 
LS378 
LS390 
LS393 
LS399 


TTL 


6500 


.60 

.90 

.99 

1.25 

.60 

.50 

1.99 

.90 

.80 

.80 

.65 

.85 

.80 

.95 

.80 

.90 

.90 

1.25 

1.50 

.50 

.55 

.55 

.50 

1.25 

.45 

.60 

.85 

.85 

.89 

1.60 

.45 

.50 

.40 

1.25 

1.35 

1.19 

1.49 

.85 

1.19 

1.19 

1.25 


6502 

4.50 

6545 

10.1 

6522 

6.95 

6551 

10J 


6800 


2.50 

5.00 

14.95 

2.00 

3.25 

2.95 


6840 10.00 
6845P 10.00 
6850 2.60 

68A21 4.95 

68B45 17.50 


EPROM SPECIAL 


We bought a large quantity of 
2708s from a computer 
manufacturer who redesigned 
their boards. We removed them 
from sockets, erased and 
verified them, and now we offer 
the savings to you. Complete 
satisfaction guaranteed. 

2708 

$1.49 or 10/S12.00 


STATIC RAM 


7400 

.19 

74125 

.49 

7402 

.19 

74151 

.50 

7404 

.19 

74154 

1.19 

7408 

.24 

74157 

.50 

7410 

.19 

74164 

.75 

7440 

.19 

74174 

.85 

7474 

.35 

74175 

.79 

7486 

.29 

74367 

.59 

74109 

.45 
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4K STATIC RAMS 


LESS THAN 50C EACH 
MK4104J-4 - 250 N.S. 18 Pin 
Ceramic Computer Mfg. 
Surplus. PRIME. Fully Static. 
Easy to Use. Has Same Pin Out 
as TMS4044, but slightly 
different timing. With Specs. 
(Mostek) 

8 for 5.00 32 for 15.95 

VERY LOW POWER! 


DMA CONTROLLER 


SPECIAL 

9517A-4 (8237-4). 10.50 


P. 0. Bon 280298 Dallas, Tanas 75228 
(214) 271-5546 .rr 


VISA 


EPROM 

2708 1KX8 450 n.s. 

. 2.20 

27A08 1KX8 350 n.s. . . . 

. 3.95 

2758 1KX8 +5V 450 n.s 

. 2.50 

2716 2KX8 


450 n.s. 

. 3.20 

2716-1 2KX8 350 n.s. ... 

. 5.50 

2732 4KX8 450 n.s. 

. 4.75 

2532 4KX8 450 n.s. 

. 5.50 

2764-25 250 n.s. 

. 7.50 


DYNAMIC RAM 


5280N-5 (2107B-4 • TMS4060) 

4KX1 . 8/3.95 

4027-4KX1-250 n.s. 1.00 

4116-16KX1-250 n.s. ... 8/9.00 
4116-16KX1 -200 n.s. .. 8/11.50 
4164- +5v 64K 200 n.s. 8/48.00 


8000 


8200 


TMM2016-2KX8 

200 n.s. 

2101-1 - 256X4 

i 

8/39.95 

500 n.s. 

... .75 

21L02-1 350 n.s. 

... .65 

2102AL-4 L.P. 450 n.s. 
2114L-3 1KX4 300 n.s. 

. .49 

L. P. 2.75 8/16.00 

TMS4044 (MCM6641 C-25) 

4KX1 250 n.s. 

8/6.00 

TMS4046 450 n.s. 

5101E-8 - 256X4 - 

.65 

CMOS . 

HM6116P-4-2KX8 

. $1.00 

200 n.s. CMOS . 

8/39.95 

6501-5 256X4 - CMOS - 

Data 

Retention 2 Volts - 22 Pin - 
200 n.s. Typ. - 5V - Very 

Low Power . 

.. 1.00 

8108-5 1KX8 NMOS 500 NS 

22 Pin . 

... 2.00 


DIP SWITCH 


DT08 BY ALCO 
8 POSITION DIP SWfTCH 
Super low profile - 
Made for automatic insertion - 
SPECIAL — .90 10/7.50 


DT-10 . 1 


10/8.50 


Z80 


Z80 2.5 MHZ CPU. 3.50 

Z80CTC . 3.75 

Z80DMA-DMA . 9.95 

Z80PIO . 3.95 

Z80SIO/O . 16.95 

Z80A-4MHZ CPU . 4.95 

Z80A DART. 9.95 

Z80A-PIO . 5.95 

Z80A SIO/O . 19.95 

Z80B 6 MHZ CPU . 14.95 


UART 


1602 (COM 2017) . 2.95 

1863 . 3.95 

IM6402-+5v High speed 
UART-AY5-1013 pin out 2.95 
INS 8250B 9.95 


2114 SPECIAL! 


COMPUTER 
MANUFACTURERS 
EXCESS INVENTORY 
SALE! 

PRIME! 2114-300 n.s. 
INCREDIBLE PRICE! 
YOU SAVE! 

8/$9.00 

GUARANTEED 


SOCKETS 

Low Profile SOLDER TAIL 


Z8002 

29.95 

8085A 

5.95 

8035 

4.50 

8086-2 

30.00 

8039 

5.00 

8087-3 

175.00 

8080A 

2.00 

8088 

20.00 


6 Pin 
8 Pin 
14 Pin 
16 Pin 
18 Pin 
20 Pin 
24 Pin 
28 Pin 
40 Pin 


14/1.00 
13/1.00 
10 / 1.00 
8 / 1.00 
8/1.00 
7/1.00 
6 / 1.00 
6 / 1.00 
5/1.00 


8202A 

15.95 

8253 

4.95 

8212 

1.25 

8253-5 

5.95 

8214 

2.00 

8255-5 

5.50 

8216 

1.50 

8257 

6.00 

8224 

1.50 

8259A 

4.95 

8228 

3.00 

8275 

19.95 

8237-4 

10.50 

8279-5 

7.95 

8250B 

9.95 

8287 

5.75 

8251 

3.95 


< 


BUY $10 
GET $1.00 
FREE CHOICE 


F.0. CONTROLLERS 



71 Single Density 

. .. 15.00 

'91 Double Density 

... 20.00 

'93. 

.... 22.00 

'97. 

... 24.95 

'93. 

... 35.95 

CONTROLLER SET 


THREE CHIP SET 
1797, 2143-03, 1691 by W.D. 
Compare at up to 86.85. 
B.G. SPECIAL 
All 3 for only $29.95 


CRYSTALS 


32.768 Khz SPECIAL .. 

... .65 

262.144 .. 

... .75 

300.000 . 

.. 1.00 

307.200 . 

.. 1.25 

1.5432Mhz . 

... .75 

1.8432 . 

.. 2.49 

2.000000 . 

.. 2.49 

3.000 . 

.. 1.15 

3.120. 

.. 1.20 

3.579545 - HC18 . 

.. 1.00 

4.000 . 

.. 2.49 

4.194304 . 

.. 1.50 

4.433618 . 

... .75 

4444.000 . 

.. 1.25 

4.9152 . 

.. 2.49 

4.916 Bd. Rate . 

.. 1.25 

5.000000 . 

.. 1.50 

5.0688 . 

.. 3.75 

5.616 . 

.. 1.59 

8.000 . 

.. 1.99 

9.90000 . 

.. 1.25 

10.69425 . 

.. 3.75 

10.8864 . 

.. 1.49 

11.088 . 

.. 1.59 

13.440 . 

.. 1.00 

12.000 . 

.. 2.75 

15.2 . 

.. 1.10 

14.31818. 

.. 2.49 

16.00000 . 

.. 1.50 

17.430 . 

.. 2.49 

18.2259 . 

.. 1.00 

20.000 . 

.. 3.75 

21.87108 . 

.. 1.00 

22.092 . 

.. 1.00 

32.000 . 

.. 2.49 

40.000 . 

.. 2.00 

87.3333 . 

.. 1.00 

91.000 . 

.. 1J>0 

104.8 . 

.. 1.00 


TERMS: (UntoM ip«clfl«d •iMWharB) Add Si.50 poatage, wo pay balance. Ordor* over SSO.OO add 85c for insurance. Mo C.O.D. Tens Ra». add 6% Tax. 80 Day Money Back 
Quarantoe on all itoms. All Itoma lubjact to prior aalo. Pricaa subject to change without notice. Foreign order - US funds only. We cannot ship to Mexico. Countrios other than 
Canada, add S3.SO shipping and handling. 




































































































WE’VE GOT EM! ’ 

5-1/4" 

HALF SIZE DRIVES 


40 Track per side 

Double-tided, 
double density 

Same as SA45S 

Latest heed & 
drive technology 

Fast access time 


Two of Thete Kill Size Drives will 
Fit in the Seme Space as 1 Full Slit Drivel 

$179.00 per drive 

Compart tl up to tut m 
ADD S3,00 UPS PEP DRIVE 


ICS* 


TERMS: Orders over $50 add 854 Insurance. No COD, Tex. Res. Add 6% Sales Tax. Subject to prior sale. Foreign orders: US funds only. We cannot ship 
to Mexico. Foreign countries other than Canada add $6 per board shipping. __ 


More Details? CHECK-OFF Page 148 
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Z80* SINGLE BOARD COMPUTER! 

64K RAM — 80 x 24 VIDEO DISPLAY — FLOPPY DISK CONTROLLER 

RUNS CP/M* 2.2! 


Recently Xerox Corp. changed designs on 
their popular 820* computer. These prime, 
new, 820-1 PC boards were declared as 
surplus and sold. Their loss Is your gainl These 
boards are 4 layers tor lower noise, are solder 
masked, and have a silk screened component 
legend. They are absolutely some of the best 
quality PC boards we have seen, and all have 
passed final vendor GC. Please note, however, 
these surplus boards were sold by Xerox to us 
on an AS IS basis and they will not warranty 
nor support this part. 

We provide complete schematics, ROM’S, 
and parts lists. It you are an EXPERIENCED 
computer hacker, this board Is for you! 
Remember, these are prime, unused PC 
boards! But since we have no control over the 
quality of parts used to populate the blank 
board, we must sell these boards as Is, without 
warranty. You will have to do any debugging, it 
necessary, yourseHL 


GIANT COMPUTER MANUFACTURER’S SURPLUS! 


UNBELIEVABLE LOW PRICE!!! 


ADO $2 PER PC BOARD FOR SHIPPING. (USA and Canada) 


T CP M TM OF DIGITAL RESEARCH INC (CALIF ) 420 TM OF XEROX CORP £40 Tl# OF ZlLOG 


NEW PRICE 


$ 29.95 


(BLANK BOARD WITH 
DATA AND ROM'S.) 


ALL ORDERS WILL BE 
PROCESSED ON A STRICT . I 
FIRST COME, FIRST SERVED 
BASIS! ORDER EARLY! 


GROUP SPECIAL: 
BUY 6 FOR $165! 


BOARD MEASURES 
11 W‘ X 12V," 

















High 

Performance 


vhf/uhf preamp/ 



Receive 

Freq, 

flange 

N,F. 

Gain 

1 dB 

Comp. 

Device 

Price 

Only 

(MHz) 

(dB) 

(dB) 

(dBml 

Typ« 

P28VD 

28-30 

<11 

15 

0 

DGFET 

S 29.95 

P50VD 

50-54 

< 1.3 

15 

0 

DGFET 

*2995 

P50VDG 

50-54 

<0,5 

24 

+ 12 

GaAsFET 

17995 

P144VD 

144-148 

< t.$ 

15 

0 

DGFET 

*20 95 

P144VDA 

144-148 

< 1,0 

15 

O 

DGFET 

*3795 

P144VDG 

144-148 

<0.5 

24 

+ 12 

GaAsFET 

*79 95 

P220VD 

220-225 

<1.8 

15 

0 

DGFET 

*29,95 

P220VDA 

220-225 

< 1,2 

15 

0 

DGFET 

*37,95 

P220VDG 

220-225 

<0.5 

20 

+ 12 

GaAsFET 

*7995 

P432VD 

420-450 

<1.8 

15 

-20 

Bipolar 

*3295 

P432VDA 

420-450 

<1.1 

17 

-20 

Bipolar 

GaAsFET 

*49.95 

P432VOG 

420450 

<0.5 

16 

+ 12 

*7995 

Inline (rf switched) 

SP28V0 26-30 

<1.2 

15 

0 

DGFET 

*59.95 

SP50VD 

5054 

<1,4 

15 

0 

DGFET 

*59 95 

SP50VOG 

5054 

<0.55 

24 

+ 12 

GaAsFET 

*109.95 

SP144VD 

144-140 

<1.6 

15 

0 

DGFET 

*5995 

5P144VDA 

144-148 

<1.1 

15 

0 

DGFET 

*8 7 95 

SPI44VDG 

144 148 

<0.55 

24 

+ 12 

GaAsFET 

*109 95 

SP220VD 

220225 

<1.9 

15 

0 

DGFET 

*59.95 

SP220VDA 

220225 

<1.3 

15 

0 

DGFET 

*67:95 

SPZ20VOG 

220225 

<0.55 

20 

+ 12 

GaAsFET 

*109.95 

SP432VD 

420450 

<19 

15 

-20 

Bipolar 

*62.95 

SP432VOA 

420450 

<1.2 

17 

— 20 

Bipolar 

GaAsFET 

*7995 

SP432VDG 

420450 

<0.55 

18 

+ 12 

*10995 


Eviry preamplifier Is precision aligned on ARR'b HawlaU Packard H P887Q AMUP348A »lalwf-th*-art nolaa figure 
meter RX only preampllh&ra era lor receive applications only. Inline prei in pullers are rf switched {lor use 
with transceivers) and handle 25 welt* transmitter power Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. Other amateur, commercial and special preamplifiers available 

In the 14000 MHi range. Please Include 12 shipping In 
^ m a U-S. and Canada. Connecticut residents add 7 

I) rf 1# ft ft t O sales lex. C.O.D- orders add 12. Air mad to foreign court 

v (riM fl dd t0% Order your ARR R* onfy or Inline 

Receiver preamplifier today and atari hearing Hire never tw tore I 

Research 

Box 1242 • Burlington, CT 06013 • 203 582-9409 
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LAND-MOBILE 

RADIO A 


(312)848-6777 




OVER 70 BRANDS 
IN STOCK 


CIOSift 
SUNDAYS 
HOLIDAYS 


HOURS 

montues, W£G 

9:30 6 00 PM 
THORS. FRI 
9 30 B 00 PM 


Full Service Shop •Sped rum Analysis * Antennas 
New and Usee! Equipment *CW-S$B-FM. Etc * Towers 
FCC Study Guides • Code Tapes •Books • Access ones 


TRO 


Specialists in Amateur Radio, 
Short-Wave Listening 
And Contemporary 
Electronic Gear. 


SAT 9 30-3 00 PM 


CLOSED 
SUNDAYS 
HOLIDAYS 



Ducks are setting 

smaller! 
and 




better! 



Because you and the leading 
radio manufacturers want 
the best looking, best per¬ 
forming antenna you can 
buy, Centurion has grown to 
be the Duck leader, We've 
developed many smaller and 
thinner antennas to make 
hand- held radio perform 
better and look better. The 
Style S is the newest Tuf 
Duck-.it measures 3" in length 
and only 3/8" in diameter, 
yet it’s a full 1/4 wave 
radiator on VHF 


Actual Size 


>)(< CENTURION 

zsemes. 

ANTENNAS 

CENTURION 

Phone 409, 467 4491 

Tele* 48 4377 CENTURION LCN 

PO Box 62846 Lincoln, NE 68SD1 2846 
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Applications include 
power splitting/combining, 
impedance transformation 

and attenuation 


the branch-line hybrid: 

part 2 



At frequencies below 30 MHz, lumped constants offer less 
loss than coaxial cable to form compact hybrids. 



V V 


L'Zo/Z' * 

G*t/*+tZa 

la p J5 4pftfn» tor S^fftES 44W 
SO &Nni fir S HjffT A RU 


flfljlf I Cl 

(Sr- 


® CA LI 

Pont 4 O- y Q) 5 

v i 1 ' -p V 

cr a 

V V 


L r - SJ.4 DSf pt£$ ARM 
IS * 30 a*rm - 2 - * $HUHT ARM 

CF- 

Cl - SFUrFS arm - 




fig 1. Lumped constant branch line coupler is formed 
with in artificial transmission line in series (A! and shunt 
(B| with each port, 
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I lumped-constant branch line 

BeJow 100 MHz The coaxial cable form of a branch¬ 
line hybrid becomes excessively bulky. At these fre¬ 
quencies the branch-line hybrid can be formed using 
capacitors and inductors. An artificial transmission line 
may be formed using either the tee or n network. The 
tt network is normally chosen because it functions as 
a lowpass filter. The inductance and capacitance 
values given in fig. 1A are calculated using the char¬ 
acteristic impedance of the transmission line. The 
single-section branch-line coupler (fig. IB), is formed 
by two series and two shunt artificial transmission 
lines. Inductance LI in the series line is calculated 
using the 35,4-ohm characteristic impedance calcu 
lated earlier. The 50-ohm shunt line is formed using 
L2. The capacitors, C, from each artificial fine are add 
ed together to form a composite value, Cl - The ele¬ 
ment values for a 3-dB 50 ohm branch-line hybrid are 
given in table 1. The theoretical and experimental re¬ 
sponse of the lumped-constant hybrid is shown in fig. 
2, Note that the bandwidth is only slightly reduced 
from that in the transmission-line case. The curves are 
slightly skewed when using lumped constants. 

The lumped-constant branch-line hybrid is adjusted 
by individually resonating the inductors with the shunt 
capacitances present at each port. Capacitors are well 
marked and can also be easily and accurately meas¬ 
ured; therefore, only the inductors are trimmed. Values 
close to the calculated capacitance found in table 1 
are soldered in shunt with each port. Inductor LI is 
then soldered from port 1 to port 2 to form a n net 
work, as shown in fig, 2A. The coil is adjusted to res¬ 
onance according to; 

/ = // (2n V l.J-CI/2 ) [5) 

By Ernie Franks, WA2EWT, 10484 138th Street, 
N., Largo, Florida, 33544, 
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ISOPOLE 

’ STUDYTHEF 


The IsoPole antenna is building a strong reputation for quality in design and 
superior performance. Innovative IsoPole conical sleeve decouplers (pat. 
pend.) offer many new design advantages. 

All IsoPole antennas yield the maximum gain attainable for their respective 
lengths and a zero degree angle of radiation Exceptional decoupling results 
in simple tuning and a significant reduction in TVI potential. Cones offer 
greater efficiency over obsolete radials which radiate in the horizontal plane 
and present an unsightly bird's roost with an inevitable "fallout zone below. 
The IsoPoles have the broadest frequency coverage of any comparable VHP 
base station antenna. This means no loss of power output from one end of the 
band to the other when used with SWR protected solid state transceivers. 


AEA ISOPOLE VSWB w FREQUENCY 


AEA ISOPOLE Junky VSWH 


*1 FREQUENCY 


ISOPOLE 440 


Outstanding mechanical design makes the IsoPole the only logical choice 
for a VHP base station antenna. A standard Amphenol 50 Ohm SO-239 con¬ 
nector is recessed within the base sleeve (fully weather protected). With 
the IsoPole, you will not experience aggravating deviation in SWR with 
changes in weather. The impedance matching network is weather sealed and 
designed for maximum legal power. All IsoPole antennas are D.C. grounded. 
The insulating material offers superb strength and dielectric properties, 
plus excellent long-term ultra-violet resistance. All mounting hardware is 
stainless steel. The decoupling cones and radiating elements are made ot 
corrosion resistant aluminum alloys. The aerodynamic cones are the only 
appreciable wind load and are attached directly to the support (a standard 
TV mast which is not supplied). 

IsoPole antennas have also become the new standard for repeater ap¬ 
plications. They all offer low angle of radiation, low maintenance, easy 
installation, and low cost with gain comparable to units costing several times 
as much. Some repeater installations have even eliminated the expense of a 
duplexer by using two IsoPole antennas separated vertically by about twenty 
feet. This is possible because of the superior decoupling offered by the 
IsoPole antennas. 

The IsoPole antenna is now available in a 440 MHz version which is fully 
assembled and tuned. 

Our competitors have reacted to the IsoPole, maybe you should too! Order 
your IsoPole or IsoPole Jr. today from your favorite Amateur Radio Distributor. 

_ _ _ ADVANCED ELECTRONICS 

APPLICATIONS 

Af A Brings you the ES2SSTU 

Breakthrough! SEKS,*.* 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. 


ISOPOLE 

144JR 

ISOPOLE 

220JR 

MAST NOT 
SUPPLIED 


ISOPOLE 144 
ISOPOLE 220 

MAST NOT 
SUPPLIED 
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fig. 2. Experimental results using a lumped-constant 
hybrid are very close to the theoretical values (solid line). 
2A shows input return loss vs. frequency; 2B shows isola¬ 
tion vs. frequency; 2C shows coupling versus frequency. 
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table 1. Lumped 

constant 

values for 

branch-line 

hybrids. 




frequency 

LI 

L2 

Cl 

(MHz) 

(nHI 

(nHI 

(pH 

3.75 

1500.0 

2122.0 

2049.0 

7.15 

787.0 

1113.0 

1075.0 

14.18 

397.0 

561.0 

542.0 

21.25 

265.0 

375.0 

362.0 

28.85 

195.0 

276.0 

266.0 

52.00 

108.0 

153.0 

148.0 

146.00 

38.5 

54.5 

52.6 

222.00 

25.3 

35.8 

34.6 


The Cl/2 term indicates that the Cl capacitors are 
in series, with the center tap grounded and the induc¬ 
tor floating. For example, the series inductor in a 
28-MHz hybrid should be adjusted to resonate at 31.2 
MHz. Next, LI is removed and L2 is placed between 
ports 2 and 3. A grid-dip meter is again used to res¬ 
onate L2 with the series combination of the shunting 
capacitors. For the 28-MHz hybrid, the resonant fre¬ 
quency of the shunt arm is 26.2 MHz. After each coil 
is individually resonated, all are replaced, and the 
hybrid is ready for use. The experimental results shown 
in fig. 2 were achieved by adjusting the hybrids in the 
above manner. 

impedance transformation 

Often it is required for a signal source to deliver two 
equal signals at loads other than 50 ohms. The input 
and output impedances of an RF transistor power am¬ 
plifier, for example, are in the 1 to 10 ohm region. This 
impedance transformation may be incorporated direct¬ 
ly into the branch-line hybrid. The series arm, as 
before, is made equal to the square root of the input 
impedance times one-half the output impedance. The 













CONTINUOUS COVERAGE 
FOLDED DIPOLE ANTENNA 



Iron Powder and Ferrite 


TOROIDAL CORES 


New CMOS DTMF Chip Kit 

Teltone K s TRK-9S7 Kit makes il easier and 
less expensive to breadboard a lowpower, 
central office quality DTMF detection system 
Ail you need is a power source from 5 to 12 
VDC The sensitivity, wide dynamic range, 
noise immunity, and low-power consumption 
make the TRK-957 ideal for telephone 
switching, computer, and remote control 
applications TheTRK-957 DTMF Kit is only 
$24 75- To order call: 

(800) 227-3800; ext. 1130. 

^ 207 


v* m 


MODEL AC 3.5 - 30 

(formerly Model 37015) 


FCC changes make obtaining a High-level 
Radio Telephone License much easier now 
Eliminate unnecessary study with our short¬ 
cuts and easy 1c fellow study material, Obtain¬ 
ing the General Radio Telephone License can 
be a snap? Sample exams, also section cover¬ 
ing Radar Endorsement. 

A small investment lor a high-paying career in 
electronics. 

$19.95 ppd. 

Satisfaction Guaranteed 

SPI-RO DISTRIBUTING 

P.0 Box 1538 

Hendersonville. N, C. 28793 

0^^ We now accept MC and VISA m 
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• Fully Assembled m 52 OHM • Only 90 feet long 

m SWR less than 2:1 from 3.5 thru 30 MHz. Average SWR 14:1 

• Will handle 1 KW power (2 KW PEP) 

• Can be installed as flat top. sloper or inverted 'V' 

• Used the world over in government Sr commercial communication 
installations 

• Ideal for all operations - amateur, commercial. MARS - any frequency 
from 3.5 - 30 MHz 


“LET'S COMPARE 

RTTY TUNERS“ 


Otlwi RTTY liinpfs will tune Hi Ton* und to Tone pairs by 
a cross' display They do an PAcelfen>[ job Cost 1 * 
Salween 12B5.00 and OC 


‘'HUNKY" Will luno Hi and Lb Tone Ifllefnahonjil 

Shortwaim European i n Tone p*lrv Citri wide shihs, 

Reverse lor* n^joals and 
Commercial shlHs BLINKY 
' Vl.LY IDENTIFY 

M euclly Ihe kind t>l s-hifE you're 

in addition 

SLINKY will accurately tun* 
SSTV. FAX and C W It can also 
fund ion A* a very ac c ura | r 
**BI.I tVltY'’ alignrnanl looMor SSTV FAX 
SSTV-ltnV.rAX TUNER *l>d RTTY 

met' dm* "BLlNKY'.Model 959. 

jqq q c meit%ur«a only 2‘* 3'* b~ and 

^^ in*lain with no trensceivei 

ORpfHVQUH iuhni modification 

tOUf 1 

Model 6tl power Supply 
available lor S9 95 


FEATURED IN DAVE INGRAM’S RTTV TODAY" 


PATENTED 


PRICE * 149-50 

PLUS 53.00 Shipping and Handling 


FCC LOWERS 
REQUIREMENTS — 
GET YOUR RADIO 
TELEPHONE LICENSE 


TimeKil 

PO Bn i iftTt 

Cl^ml.Fyl OH U 17J 
E3HJ-4M- ii.'Li 
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CALL LONG DISTANCE ON 2 METERS 


Only 10 watts drive will deliver 75 watts 
of RF power on 2M SSB, FM, or CW. It is 
biased Class AB for linear operation. The 
current drain ts 8-9 amps at 
13.6 Vdc. It comes in a well 
constructed, rugged case 
with an oversized heal sink 
to keep it cool It has a sen¬ 
sitive COR. circuitry, 
reliable 80-239 RF connec¬ 
tors, and an amplifier 
IN/OUT switch. The max¬ 
imum power input is 15 
watts. 


Our products are tacked by prompt fac¬ 
tory service and technical assistance. To 
become familiar with our other fine pro* 
ducts in the amateur radio 
market, call or write for our 
tree product and small parts 
catalog. 

Model 875 
Kit $109.95 

Wired & Tested $129.95 


CCI 


JfcJfl N ortfi A'tgon 


Communication 
Concepts Inc. 

An. * OjytCM. Oh* U430* 15131 2» 1411 


PAI4i 1 

IPP 




Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome 
Free 'Tech-Date' Flyer 

12033 Otsego Street, North Hollywood Calif. 91607 

in Germany EtexirmtikJtfen W'lheim — Meihes Sir 80 *930 Dermejic 18 W«T Germany 
in japan Tpyomtira ElectronCompany. Ltd 7 9 7 Chofrc Sola Kjnfla Chiyoba-ku To*yo Japan 


ALL OUR PRODUCTS MADE IN USA 

BARKER ft WILLIAMSON 

Quality Communication Product* Since 1932 
At your Distributors. Write or call. 

10 Canal Street. Bristol PA 19007 

(215) 755-5581 
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fig. 3. Common 50-ohm transmission line can be used 
to form a 2:1 impedance matching branch-line hybrid. 


fig. 4. Theoretical response of transmission line branch¬ 
line hybrids used to transform 50 ohms to a lower value. 
4A shows input return loss versus frequency; 4B shows 
isolation versus frequency; 4C shows coupling versus 
frequency. 
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fig. 4C. 


A convenient form of a 2:1 (50-ohm to 25-ohm) 
branch-line, impedance-matching hybrid is shown in 
fig. 3. The theoretical responses for several 50-ohm, 
input impedance matching branch-line hybrids are 
shown in fig. 4 for various impedance transformation 
ratios. The response does not degrade significantly, 
even for an impedance matching ratio of 4:1. 

Lumped constants can also be used to form artificial 
transmission lines for an impedance transforming 
branch-line hybrid. The theoretical response, (fig. 5A), 
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INPUT RETURN LOSS(dB) 
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is only slightly degraded from that achieved using 
coaxial cable. 

PIN-diode attenuator 

The PIN-diode attenuator circuit, 3 fig. 6, is included 
to demonstrate that the input match remains constant 
despite large variations in the loads placed at ports 2 
and 3. The resistance of a PIN diode decreases with 
forward bias. With zero bias current, the coupler be¬ 
haves as a terminated hybrid with maximum attenua¬ 
tion from port 1 to port 4. As the diodes are forward 
biased, the resistance decreases. When each diode has 
a resistance of approximately 50 ohms, the attenuator 
has a loss of 10 dB, fig. 7; the diodes represent a 
mismatch. The reflected signals at ports 2 and 3 add 
in phase at the output, port 4, and out of phase to 
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NEW BOOKS 


1984 38th EDITION WORLD RADIO AND TV 
HANDBOOK 

Shortwave listening is a fascinating way ig add enioyment to your radio 
hobby The brand new 19B4 edition is jam-packed with station addresses, 
frequencies, schedules and all the older information needed to get the 
must enjoyment out of SWL’ing Also includes latest equipment reviews, 
handy hints and tips on how to improve reception and much more U s 
the only complete reference guide to international broadcasting available 
today T984 

□WR-TV Softbound $17*50 


THE SATELLITE EXPERIMENTER'S HANDBOOK 

In 1961 a new era was begun m Amateur Radio with the launch ol the 
frrsi Orbiting Satellite Carrying Amateur Radio. OSCAR Since Then thou- 
sands of electronic hobbyists, around the world have used QSCARs for 
communication experimentation and lor educational purposes Besides 
Amateur satellites this new League publication also carries information on 
Weather arid TV Satellites This book covers it all. in an easy lo read for 
mai Subjects include a wealth ot information on satellites in orbit and 
satellite design as well as how to build a ground station and antennas No 
matter what your interest, from beginner to expert, you'll find this book 
to be indispensable 1984 

□ AR-SE Softbound $10.00 


RTTY TODAY 

A Modern Guide to Amateur Radio Teletype 
by Dave Ingram. K4TWJ 

Brand New and Fully up to date Dave Ingram is a noted RTTY enlhusiasi 
His clear concise writing style and a wealth ol illustrations, diagrams and 
photos, make RTTY as easy as 1 2-3' Extensive coverage is given to 
using home computers for RTTY Eleven chapters start with an overview 
of RTTY operaiion. then give you coverage cl operating parameters, com¬ 
puters equipment you can build, dedicated systems and four chapters on 
RTTY SWL’ing mfo 135 pag^s T9B4 1$i edition 

□UE-AR Soflbound $8,95 


1984 U.S. RADIO AMATEUR CALLBOOK 

This is the latest edition ol the grand daddy of ait the others The Call- 
book is the only directory with an in-house ed no rial department Itvat 
checks the FCC into as it comes in lo ensure accuracy U S and foreign 
hams swear this is me most importam reference book in their files Order 
your copy today Ensure you have the very latest GSL information avail 
able at your fingertips Over 410.000 listings Also contains helpful and 
hard-to-find operating and station aids. 1983 
□ CB-US84 Softbound $16.95 

1984 FOREIGN RADIO AMATEUR CALLBOOK 

The only foreign callbook available' DXCC is the goal ot many hams To 
others, casual rag chews with foreign hams are the real toy ol Amateur 
Radio Whatever your mteresl, j! you wanl a QSL r you should have a 
copy cl me latest Foreign Callbook in your shack Fully up-dated wiih the 

laleSf lists direct irom the overseas licensing authorities 1963 

□GB-F84 Soflboutid $15.95 

lease add $2 50 to all orders lor shipping and handling (USA), 
oretgn orders FOB Greenville, 


THE UHF COMPENDIUM 

by K. Weiner. DJ9HO 

This 413 page book is an absolute must for every 
VHF and UHF enihusiasi Spectal emphasis has 
beers placed on state o l The art techniques Author 
Weiner fully describes test equip mem alignment 
tools power measuring equipment and other han 
dy gadgets An of the projects and designs have 
been tested and proven and are not engineer s 
pipe dreams Antennas are also fully covered with, 
a number of easy-10-imiid designs as well as large 
mega element arrays i960 

! KW-UHF Soft bound $23.95 

1984 ARRL RADIO AMATEUR’S 
HANDBOOK 

Known worldwide as THE standard reference foi 
Radio Amateurs. Reserve your copy today and we 
wrll ship immediately as soon as it becomes avail¬ 
able Great for gift giving or tor yourself This 
book is iam packed with |usi aboul every possible 
tad and figure you will ever need Also has plenty 
of up to date projects 1963 

[ AR-HB Sotlbound $12.00 

I AR-BB Hardbound $17.75 

AMATEUR RADIO - 
THEORY AND PRACTICE 

by Robert L. Shrader, W6BNB 

W6BNB s Electronic Communication has been con¬ 
sidered the absolute Cadillac ' ot radio theory 
license manuals Bui the high price of this superb 
book has kepi many from owning a copy Now 
Mr Shrader has come out with a book which pre 
sente just mose parts of Electronic; Communication 
which are necessary to pass all five classes of 
Amateur licenses You save 1/3 oh the pi ice of 
the larger book A complete guide 10 Amateur 
Radio including selficheck examinations and 
quizzes 1902, 340 pages (taken Irom 4th Edi 
[son Electronic Communication) 

MH-57146 Sotlbound $24,95 

RF CIRCUIT DESIGN 

by Chris Bowicfc, WB4UHY 

This book has been written for those who desire a 
practical approach to the design of rf amplifiers 
impedance measuring devices and filters Experts 
will lind this bock to be ah invaluable reference 
source Students will bridge irom classroom 
studies to practical application The hobbyist wrll 
Imd plenty ot propels and design ideas 7 
chapters cover horn basics to advanced design 
concepts. You get a complete design run down foi 
multiple pole Butterwodh. Chebyshev and Bessel 
fillers RE Circuit Design also includes a bibliog¬ 
raphy of hooks and technical papers to help for 
iher youi knowledge of circuil design 1983. 

176 pages, fsi edition 

[ 21868 Softbound $22.95 

ARRL ANTENNA BOOK 
14th Edition 

The Amateui Antenna bible Includes jusi aboul 
every bil of information you'd ever want to know 
aboul antenna design, construction and theory 
Star is with wave propagation antenna fondamen 
tals and Transmission line theory progresses 
through coupling The transmitter and antenna to 
the feedline lo 9 big inclusive chapters on how to 
build dilterent antennas 1982. 14th edition 200 
pages 

AR-AM Softbound S8.00 

THE FCC RULE BOOK 

by Rick Palm, K1CE 

This book is more than The FCC pan 97 Amateur 
Rules and Regulations It presents detailed ex* 
planatinns ol rules and is written in an easy-th¬ 
read conversational style Palm gives you the in 
sider s view of how FCC rules are made and how 
you can influence FCC decisions You also get a 
broad overview ol how international treaties and 
agreements impact your hobby Every U S Ama¬ 
teur should have a copy of this most important 
and updo-date book in their shack 1984. 2nd 
edition 

r AR-RB Softbound $3.00 


VHF-UHF MANUAL 

by G.R. Jessop, G6JP 

This revised 4tn edition is fam-packed with cir¬ 
cuits, antennas, converters, cavity amplifiers and 
much, much more Practical theory and construe 
lion projects cover from 70 MHz to 24 GH, The 
chapter on Microwaves has been expanded to 03 
stale-of-the- an pages Receiver and transmitters 
lor all VHF and UHF bands are covered m 1B1 
pages The balance of this book contains informa¬ 
tion on propagation, tuned circuits space commu 
nications, fillers lest equipment, antennas plus a 
handy easy-to use data section Equipment de 
signed for the British -1 meter band can be 
adapted I airly easily to The US 6 meter allocation 
1983 512 pages. 4lh edition 

RS-VH Hardbound $17.50 

AMATEURS LISTED BY AREA 
AND CALL SIGN 
1983-84 Edition 

It s finally been done A complete directory ol an 
licensed Radio Amateurs in the U S ai three 
quarters Ihe price Of ITte flitter well known book 
Information taken from latest FCC list available 
this book is a lull 0 1 x l r and is very easy 
to bandte Generic in appearance but. oh whaf a 
value* Over 410J91KI licensed Amateurs lisfed 
1983 

[ BM-CD Softbound $17.95 

(SM 95 * S3 00 shipping) 

THE ARRL ANTENNA 
ANTHOLOGY 

by (he ARRL staff 

Ibis book pulls logethei a wide sefeciion of anten¬ 
na articles from QST Written for all levels and in¬ 
terests Included are phased arrays verticals 
Yagfs. the bob fail curtain even foe VHF 
Guagd Del ailed instructions and full illustrations 
make This a really useful book for any Amateur 
1979 152 pages 

L AR AA Softbound S4.00 

THE RADIO AMATEUR 
ANTENNA HANDBOOK 

by William I, Orr, W6SAI and 
Stuart Cowan, W2LX 

Contains lots ot well illustrated construction prni 
ects for vertical long 'wire and HF/VHF beam an 
tenrias There is an honest judgment Of antenna 
gain figures, information on the best and worsl an 
tefina locations and heights, a long look at the 
quad vs the yagi antenna, infoimation on balurts 
and how to use them, and new information on the 
popular Sfoper and Della Loop antennas The text 
is based on proven data plus practical, on the air 
experience t9G pages 1978 1st Edition 

E RP'AH Softbound $7.95 

RADIOS THAT WORK FOR FREE 

by K. F. Edwards 

It's no I often that you can gel something for nofh 
mg in this world This book will tell you how to 
come as close to d as possible Radios thai 
Work for free tells you how to build several cir 
cLiits, each of which will provide you with music, 
news and entertainment white using only the inter 
cepted power ot the station itself The parte used 
are inexpensive or if you are a good scrounger 
and salvage expert, you'll find most of the pans 
for free, just as the signals are Descriptions are 
ama/mgfy complete More than jusl a trip into 
nostalgia the book is a lesson in basic radio prm 
cipies and techniques — and you can dance to (he 
results 137 pages 1977 

[ mo RWF Spiralbound $5.00 


HAM RADIO LOGBOOK 

A real Ham Radio besiseller Lies fiat jusl like the 
other one But uses both sides of each page 
to give you twice as many entries per book 1 Plenty 
ot exit a features make this the Logbook lor 
you 8^ Ml 1982 

L1HR-LB Spiratbounrf $1.95 ea„ 
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* Repeaters 

* Links 

* Remote Base 

* Low Band VHF UHF 

* Receivers 

* Transmitters 

* Antennas 


* Standard and 
Computerized 
Controllers 

* Standard and 
Computerized 
Auto Patches 

* Duplexers 


NO, IT’S NOT A NEW MODEL HANDHELD 
OR A FANCY DELUXE HF TRANSCEIVER . . 


AMATEUR RADIO 

HAMFEST! ©1984 
FUN FOR THE ENTIRE FAMILY! 

A simple roll of the dice lets you begin to 'build" your hum shack 
Purchase all the ham gear spaced around the board (from ihe 
retail store) that you can afford to buy Study hard for those F.CC 
lests to advance you from Novice lo Exlra 1 Beware of QRM Inter 
ference and re|oice when getting those rare QSL cards Hours 
of great fun for the entire family Invite your other ham friends and 
slandby for excitementf 

LIMITED QUANTITIES 
AVAILABLE AT BOOTH #279 
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Also Available By Mail Order 
Please include $3 00 for postage & handling 
Send your order lo 


SHOW SPECIAL 
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RF DESIGNER 


DATAPOlNT, a Fortune 500 corporation, 
manufactures, markets and services local area 
networks, multifunction workstations, and 
dispersed computing and offi ce automation systems 
worldwide In 1977 we introduced the world's first 
local area network ARC 9 and ignited a revolution in 
business communications A lead DATAPOINT still 
holds today f 

If you are experienced in RFcomroumcationsdesign 
in the 30-500 MHz range, our San Antonio 
headquarters has a career opportunity for you 
Previous RF design experience is required andvideo 
knowledge is desired 

CALL 

1 - 800 - 531-5770 

1 - 800 - 292-5106 

(In Tevaa) 

Join thekl team in networking'DATAPOlMToffers a 
competitive sal ary. ex ceiient benefits and a eu perior 
relocation package ignite your career by calling or 
mailing your resume to Technical Recruiter, 
Datapomt Corporal ion 9725 Da tapoint Drive. MSG - 
05-808. San Antonio. Texas 70284 We are an equal 
opportunity employer m/f/h/v (refer to ad 808) 
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W We sparked the revolution. 
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fig, 7. Input return Joss remains greater than 15 d8 ISWR 
5! 1,5) as the Joss is varied between 0 and 10 dB, 


cancel at the input, port 1. As the bias is increased 
the loss of the attenuator decreases. When the PIN 
diodes' resistance is about 3 ohms, the loss decreases 
to 1 dB* 

intermodulation performance 

Even during a transmission the antenna operates as 
a receiving antenna for interference. Signals very close 
to the operating frequency, Fq, easily pass through 


At low frequencies the loss in miniature coaxial cable in¬ 
creases the insertion loss. 


At VHF frequencies, hybrids can be easily formed using sev 
era! quarter-wave sections of 50 and 75'Ohm coaxial cable. 
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fig. 8. Intermodulation performance of a transmitter may 
be improved by adding a branch-line hybrid. 


filters and arrive at the collectors of the final RF power 
transistors, fig. 8(A). Because the final stage is oper¬ 
ated Class C, mixing products are produced at these 


nonlinear transistor junctions. The most troublesome 
intermodulation product is produced by mixing the in¬ 
terfering signal, F), with the second harmonic of the 
operating frequency, fig, 8(B). That is, 

Ft m = 2Fo “ F f 16) 

where F/\j is the intermodulation signal. 

Because the collector ports of the branch line hybrtd a 
are offset by 90 degrees, the interfering signal must 
travel a quarter-wave longer from the antenna port to 
reach one collector compared with the other collec¬ 
tor. The infermodulation product produced at the col¬ 
lector must also travel an additional quarter wave to 
reach the antenna port. Thus the intermodulation 
products from each collector will cancel at the anten¬ 
na port because of the half-wave difference in round- 
trip paths. 

references 

1 James R Fisk, W1HR„ 'Microstrip Transmission Lino," ham radio, Jan¬ 
uary. 1978, page 28. 

2. Ernie Franke, WA2EWT. -'The Hybrid Ring,” ham radio, August, 1983, 
page 50 

3. Henry H. Cross, WIOQP, ' Low Noise Preamplifiers with Good Impedance 
Match," ham radio r November, 1882, page 38. 

4. Ernie Franke, WA2EWT, "Capacilivefy Coupled Hybrids' ham radio , 
March. 1983, page 70. 
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CQ CQ HAMS 

- SPECIAL OFFER TO LICENSED HAMS - 

Do you think Ham Radio is the number 1 Amateur 
Publication? 

Are you interested in Satellite Television? 

Then why not read Safe//rfe TV Magazine ? 

Believe me - this is the number 1 
Satellite TV Publication! 

Now .. as a special offer to licensed amateurs only - we 
will send you a sample copy of Safe////e TV Magazine for 
only $1,00* (Reg, $2.95} and offer you an annual subscription 
for only $19.95* (Reg. $24.95). 

It you're still nolconvinced - QSX the Satellite TV Net each Sunday at 2:00 pm Eastern Time on 
1 4.31 0 MHz and hear what the other HAMS are saying about Satellite TV Magazine. 

Chris J, Schuitheiss VE 2FRJ 

Just give us your name and QTH Editor & Publisher 



Name 


Call 


Address 
State _ 


Zip 


Please Enclose Check or Money Order or if you preter we accept Visa' & Mastercard'. 


Card Number 


Exp. Date 


* All Prices in US Funds. 


Satellite TV Magazine 
P.O. Box 2384 

Shelby, North Carolina 28150 


MasterCard 


Call Toll Free 

zze 1-800-438-2020 
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3 ALL NEW HT AMPLIFIERS 

_by lofimi 


^ m 


* NEW * NEW * S NEW * NEW - NEW * “ 

REMOTE CONTROLLED 


ANTENNA TUNER 


Installs outside at 
the antenna * Max- 
imum efficiency * 
Optimum impe¬ 
dance match * Fin- 
* gertip control * 
Works all bands 
with low VSWR 
160 thru 10 meters 
continuous # Works with all antennas, 
doublets, inverted V's* verticals, single 
band, multiband r trap or parallel type ele¬ 
ments, Also available in mobile version for 
fu/f band coverage from driver's seat 

Model VT-4 Home installation 
Model VT-3 Mobile installation 
ONLY $159.00 

For more information write ^ 

VECTOR RADIO 

PD Bo* 1166 • Cardiff, CA 9200? 


Custom Matting Lists on Labels' 

Amateur Radio Operator NAMES 

Custom 145)?; compiled U > your specifications 

* Geographic by ZIP and/or State 

* By License Issue or Expiration Date 

* On Labels of Your Choice 

Total List: 435,000 Price: $25/Thousand 

Buckmaster Publishing ^ ir 

Whitehall * 

Mineral VA 23117 U S A 17031 894- 5777 


HT 

POWER! 
25-35 Wall 


MORE HT 
POWER! 
50-70 Walt 


Out popular SO wan model js no* belter A 
nominal 1 w ?i* mpul get5 you a clean 5pw 
OLitpul Th* mnisivr NEW hc'fllsmk.'cn^' 1 hfiF- 
pvof 250 square inctio* oi suriace area This 
■ long with ou« niqh efhciency desiqn Allows ns 
i<* rats this ampler lor CONTINUOUS duty. 
2C050-2 $ 124 OS Suggested List 


EVEN 
MORE HT 
POWER! 

100-120 Watt 


No or it* wir behr.-i-. you t» on a handheM 
radio wHb this beauty Over 300 squara 
mchrrs ol heal smk area Ultra-si ibk* 
Wilkms^n cornr'" in9 Techniques in line 
hnai RF stage Two models n^Ailablc 1-5 
wan drive r?C 103-21 Of 25 wait drive 
tfC10G-2Sl 

CpNT tN llQUS duly opeifltipn 

2 C10025 5179 95 Su gqested L isl 

2C1OQ-2 Si9995 Suggm Hui Li*1 


*!l yotftnn piwSuCH i J r fl*tign +0 tiuin wr-i 100% ic»KnI .1 -i„i 1 Hfrqtili llm-iin *n n-l k 


May 1984 


Vou agam have a choice ai This powwr (eve I q 0 i 
popular ?D0mW in pur model IS back 1 r 20025-2001 
You'll gel i? whopping 25-35*. i-igoal If wn tpe LQYfc 
F QW gft (belle ry 6aving( position ot your handheld 
and I he irtpol is UNQQfypi TjQNA LL Y protected 
agamsi accidental overdrive E3otn This and our nopuis’ 
2w drive modal (2C02S-2) come *4h Ou» unique 
PACTery charger rnalurc 

2C025-2GO $ 99 95 Suggested List 

2C02S-2 £ 95 Siuggeslod LiSl 


To order or for your nearest dealer 
CALL US AT 

1 BOO-USA-M ADE 


loC'om 

PRODUCTS CORPORATION 

#**m.|**».- I H, KO'ti 

iJIJl IV, 1HHL 


RTTY TODAY 

MODERN GUIDE TO 
AMATEUR RADIOTELETYPE 

by Dave Ingram, K4TWJ 

This brand new book is the only RTTY handbook available ihat covets 
orr tots of RTTY operation from the 'green key generadon to per 
sonal computers Author Dave Ingram MTWJ noted RTTY enthusiast 
writes m a personable, easy to understand style lhal will appeal to all 
levels of RTTY interest RTTY TODAY is fully illustrated with photos, 
digrams. RTTY station set ups and equipment io help ensure lull under 
standing ol the material 11 chapters cover an overview pi RTTY opera¬ 
tion, operating parameters, home computers equipment you can build 
dedicated systems and complete chapters on RTTY SWLmg with 
frequencies, codes and other helpful hints and tips. Old lime RTTY users 
and novices alike wil find this book eKiiemely useful 19&4 
9h illustrations tsl edition x 11 ^ A _ 


Order yours today 


$ft95 

plus si 7 


75 shipping 


UNIVERSAL ELECTRONICS 

4555 Groves Rd. • Suite 3 • Columbus, OH 43232 

(614) 866-4605 

Dealer Inquiries Invited 1/0 ^ ^ 


Our 4th Year 

BUY • SELL 
TRADE 

ELECTRONICS 

| 


NUTS & VOLTS 

The Nation's §t Electronic 
Shopper Magazine 

PO BOX III l-H • PLACENTTA, CA 92670 
(714} 632-7721 

join 1000 s of Readers Nationwide 
Each Month ^ 1&3 

U S A. SUBSCRIPTIONS 

$ 7 00 - I YEAR 3RD CLASS MAIL 
Si 2.SO - I YEAR 1ST CLASS MAIL 
S 2S 00 - LIFETIME - 3RD CLASS MAIL 

With Free Classified Ad 


4S0TR0N ANTENNAS 

BIG ON PERFORMANCE 
SMALL ON SPACE 

MODELS FROM 160-10 METERS 

NO TUNERS! NO RADIALS! 

PERFECT FOR LIMITED SPACE 
APPLICATIONS: BOATS, APARTMENTS. 
VACATION HOMES AND MORE. 


FOR MORE INFORMATION CALL WAITE OA 
CHECK OUA HEADEA RESPONSE NUMBFA 

BILAL ANTENNAS 

STAR 2, BOX 62, DEPT. 10 
EUCHA, OK 74342 
(91B} 253-4094 ^ 119 


SAY YOU SAW IT 
IN 

HAM RADIO 
















THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



TERMS * mliitjclum qujrjniEtd * euntlfli Jnr 10 diyl it not pltatefl return in 
original form lur rHund * .uid fi lor sluppirtij and insurance lu j minimum al 
SID Qfl * overseas jdri IS lor surlice mill » COO idrt S? SO |C0Q m USA irnl^l 
* orders under SIS QD add S L SO * NY residents add 7 sales in * 90 dav Darts 
warranty on ill titj * I year (firij £ Ufcor warrtniy afl ill wired units 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—SMC plug $ 6 
High impedance probe, light loading 16 
Low pats probe, audio use. ..... 16 


NEW FROM RAMSEY-20 MHz 
DUAL TRACE OSCILLOSCOPE 


Unsurpassed quafrly at an unbealable price. the Ramsey oscilloscope 
compares io others cosimg hundreds more Features include a corrtpo- 
nenl lesimg circuit that will allow you to easily test resistors, capacitors 
digital circuits and diodes * Tv video sync filter * wide bandwidth fi 
high sensitivity • internal graticule * high quality rectangular CRT 

* Iron! panel trace rotator • Zaitis * high sensitivity *-y mode * very 
low power consumption * regulated power supply * built -in calibrator 

* rock solid triggering * high quality hook-on probes 

C AAC high quality 

W K hook-on probes included 


RAMSEY D-3100 
DIGITAL MULTIMETER 

Roliahre ftCLLir.iiTrrdiqil.il 

measurements at an .tin a/ 
ingly low tdsl * In-Line Color 
coded push buttons speeds 
raho-'selection * a bs plastic 
Eiit ’.aand * recessed mpui 
lac** * overload (iah.":uor- 
on ;ii i ffinges * 3 .digit LCD 
display with auto zero, aulo 
polarity & low BAT mdiraior 


Compact and reliable, be 
signed lo servict* a wide van- 
M y ol equ rp ment F ea tu i ns in - 
elude • nurror back scale 
* double-jeweled precision 
moving coil * double over 
load protection • an idea' low 
cost urn I Lor Ihe beginner or 
as a spare back-up unit 


A compile I easy to us w unii 
designed lo operate like a pro 
Featuring * 3 digit LCD ■ igw 
BAT indicator * all range over¬ 
load protection * overrange mdi 
cal ion * Auto potanly * Transit: 
tor testef • dual slope integra¬ 
tion * vinyl carrying case 


h Fl test leads, baltery A vinyl 
carrying case included 


leal leads and ballery 
Included 


last leads and ballary 
included 


Lab quality at a breaMhrouqh price 
Foaiures * 3 frequency rangeseach 
with pm amr ■ dual selectable gate 
Times * gate aclivily indicator 

* '>OmV .i ISO MHz typical sensiliviTy 

* wide irequency range • i ppm 

accuracy 


I nr itm i i versatile for teas I ban $300 
Features 3 selectable gate times * 9 
digit* * g.ite indie dor * display ho (1 

* ifemV ■ 150 MHz typictLiensiiiviiy 

* 10 MHz timebase for WvW cahbra 
iiyn * i ppm accuracy 


A versatile Fab bench counter with 
□phonal receive frequency adapter 
wtnch turns the C7 -50 inlo a digilnl 
readout lor most any receiver * 25 mv 
■is 150 MHr lypical sansilivity • f ctiq■ I 
display * i ppm accuracy 


A 9 digit counior thru will outporiorm 
undscoMing hundreds more * gate 
mdicolor * ?4mV " tf?Q MHz typical 
sensitivity * 9 digii display * t ppm 
accuracy • display bold * dual inputs 
with preamps 


*11995 


wired Includes AC adapter 

CT-90 kit..... 

OV-1 0 t PPM oven h me base 
BP-4 mead pack 


wired includes AC adapter 

BP-4 mead pack . 


wired includes AC adapter 

CT 70 kil . *. «... 

HP 4 mead pack 


CT-SOMiL........ T .. 

BA 1 receiver adapter kil 


PR-2 COUNTER 
PREAMP 


PS-tB 600MHz 
PRESCALER 


T hi - PH 7 , is ideal For measuring wea* 
Mgnftli from idlu l 000 MHz -■ fi.u 7b 
nit) gam * BN'C- connegiars * great tor 
smiling HF * ideal receiver TV 
proamp 


E * It 1 nds I ru r a r ig t* of y l lu i pr e s.eni 
counter ip EjOOMHz * statu-pn-amp 
■ divide by i0 cirtuiir > ■ -lensiiivit-, 
25m V ■ 150 MH; * HNl. l ."■r'l'i lois 
• dnves .mv counter 


The PS 7 is handy Fen high resolution 
a ud io t esu Fii l ion m ea&u i omen i \ m u i 
lipFit-r, Lit'm frequency • qft’Al I■ »r PL 
tooe mr-asurefnenls * multiplies by 10 
or 100 * 0 01 Hz resoluiton A bunt m 
signal proamp conditioner 


Prriif5*L.cjnal quality id a hubbyisl 
f i r i c.. i F ea I u re* i nt. i ud+ 26 di I loren s 
i a n q e an d 5 I l m c tion Fl * i t)igi I 
inch LED display • aulamahc decimal 
plocemeni * automatic polar. t Y 


*1199* 


wired includes AC adapter 

PH 7 kit 


wired includes AC adapter 

PS 10 kil 


wirrd includes AC adapter 

DM 700 ki I 

MP-1 probe set . . 

































































RAMSEY 

ELECTRONICS 

Inc. 


PARTS WAREHOUSE 


Wp now havo availahio a hunch of goodies too 
good to bypass Items are limited so order today 


2575 Baird Rd. 
Penfield. NY 14526 

716-586-3950 


MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 
GREAT FOR THAT AFTERNOON HOBBY. 


A super high performance FM wire¬ 
less mike kit 1 Transmits a stable 
signal up to 300 yards with excep¬ 
tional audio quality by means of its 
built m electret mike Kit includes 
case mike on-off switch antenna, 
battery and super instructions This 
is the finest unit available 


FM-3 Kit 

FM-3 Wired and Tested 


FM Wireless Mike Kit 


$14.95 

$22.95 




Color Organ 

See music come 
alive 1 3 different 
lights flicker with 
music One light 
each for. high, 
mid-range and 
lows Each indi¬ 
vidually adjust¬ 
able and drive s up 
to 300 W runs on 
110 VAC 

Complete kit. 

ML-t 

$8.95 


Video Modulator Kit 

Converts any TV to video monitor Super 
stable tunable over ch 4-6 Puns on 5- 
15V accepts std video signal Best unit on 
the market' Complete kit VO i $8,95 



Led BHnky Kit 

A great attention get¬ 
ter which alternately 
flashes 2 jumbo LEDs 
Use for name badges, 
buttons, warning 
panel lights, anything 1 
Runs on 3 to 15 volts 
Complete kit. BL-1 
$2.95 


Super Sleuth 

A supersensitiveampli- 
fter which will pick up a 
pm drop at 15 feet 1 Great 
lor monitoring baby's 
room or as general pur¬ 
pose amplifier Full 2 W 
rms output, runs on 6 to 
15 volts, uses 8-45 ohm 
speaker 

Complete kit. BN-9 

$5.95 


CPO-1 

Runs on 3-12 Vd 
Alarm. Audio CL 


SOLD OUT 


1/ I uood for CPO 
ptete kit $2.95 


Transmits up to 300'to (ir iSr 

any FM broadcast ra- 

dto uses any type of 

mike Runs on 3 to 9V Type FM-2 

has added sensitive mike preamp 

stage 

FM-1 kit $3.95 FM-2 kit $4.95 


Universal Timer Kit 

Provides the basic pans and PC 
board required to provide a source 
of precision timing and pulse 
generation Uses 555 timer 1C and 
includes a range of parts for most 
timing needs 

UT-5 Kit $5.95 


Whisper Light Kit 

An interesting kit. small mike 
picks up sounds and converts 
them to light The louder the 
sound, the brighter the light 
Includes mike, controls up to 
300 W, runs on 110 VAC 
Complete kit WL-1 
$6.95 


Mad Blaster Kit 

Produces LOUD ear shattering and 
attention getting siren like sound 
Can supply up to 15 watts of 
obnoxious audio Runs on 6-15 VDC 


Tone Decoder 

A complete tone deco- v 
der on a single PC 

board Features 400- ^ 

5000 H 2 adjustable 

range via 20 turn pot voltage regu¬ 
lation 567 lC Useful for touch- 

tone burst detection FSK etc 

Can also be used as a stable tone 
encoder Runs on 5 to 12 volts 
Complete kit TD-1 $5.95 


MB-1 Kit 


$4.95 


Siren Kit 

Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output, runs 
on 3-15 volts uses 3-45 ohm 
speaker 

Complete kit SM-3 $2.95 


60 Hr Time Bate 

Runs fin 1 VDC low current \2 Srnat 1 
rnm monin arvuf*< v / Kit $5.50 


PARTS PARADE 




Call your Phone Order in Today. TERMS: 

SutrJ.ti tion qiMfanti>!>i| m money ('’funded. 
COD add $2 5(; Minimum nnjii $(>00. 
Orders under 510 00 add 51 ‘>0 Add 0" tot 
no'.taqm nr ,hi an'.-- handling Ovei’-uas add 
tO . N Y ri'Sidnnls add 7 tax 


CLOCK KITS 

Your old favorites are here again. Over 7.000 Sold to Date. 

Be one of the gang and order yours today! 

Try your hand at building the finest looking clock on the 
market Its satin finish anodized aluminum case looks great 
anywhere, while six .4" LED digits provide a highly readable 
display This is a complete kit, no extras needed, and it only 
takes 1-2 hours to assemble Your choice of case colors 
silver, gold, black (specify) 

Clock kit. 12/24 hour. DC-5 $24.95 

Clock with 10 min ID timer. 12/24 hour. DC-10 $29.95 

For wired and tested clocks add $10 00 to kit price 
SPECIFY 12 OR 24 HOUR FORMAT 


SATELLITE TV KIT 







image reaction. lully tunable audio to recover 
hidden' subcarueis. divide by two PLL demodu- 
lalof lor excellent threshold pertoimance, tight 
Hacking AFC to assure drift free reception, and 
ot course, full 24 channel tunable coverage 


BP’’ Build your satellite T V system around the R2B, 

close to ten thousand others already have and now 
it’s available In kit form at a new low price Order 

THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! yours today 

NEW, LOWER PRICES! 


Featured tn a Radio Electronics magazine cover 
story (May 82). the reliable R2B Sat-tec TV 
receiver is now operating in thousands of locai 
tions. The R2B is easy to buil^^re-etchet* 


plated boards with screen^ cowJOwit layout 
assures accurate co JMHttn plaBemBt and the 
critical IF seotf^ Md ISl are pre 

assembled dIlM^^e included 

tor the case, power supply. 

descriptive opWmng manual as well as com¬ 
plete assembly instructions. Features of the re¬ 
ceiver include dual conversion design for best 


/^00Vete Satellite TV System requires 
aBisBantenna, LNA (tow noise ampli 
til), Aceiver and Modulator 
jmB fWteiver Kit $295.00 

m 2B Receiver, Wired and Tested $3954)0 
120" K LNA $298.00 

RM3 RF Modulator $49.95 

Prices include domestic UPS shipping 
and insurance. 


1C SPECIALS 


LINEAR 


4* 


$ 35 
$1 50 
$1.50 
$ 45 
$ 1.00 


$1 25 
10/$2 00 
$ 50 
$ .50 


CMOS 


TTL 


74S00 

7447 

7475 

7490 

74196 


$ .40 
$ 65 
5 .50 
$ 50 
$1 35 


SPECIAL 


.50 

50 

$1.85 

.50 

$9.00 

$2.00 

$1.35 

$1.75 


READOUTS 

FND 359 4" C C $1.00 

FND 507/510 5 C A 100 

MAN 72/HP7730 33 C A 100 
HP 7651 43 "C A 2.00 


TRANSISTORS 

2N3904 NPNOF T$/$1.00 
2N3906 PNP C* F 15/$ 100 
2N4403 PNPOF 15/$ 100 

2N4410NPNC-F 15/$ 100 
2N4916 F El C * F 4/1100 

2N540lPNPC*F 5/$1.D0 

2N6028OF «/$1.00 

2N3771 NPN Sil.con $1 50 
2N5179UHFNPN 3/$2 00 

Pow*r Tap NPN 40W 3/tl.OO 

Powar Tab PNP 40W 3/1.00 

MPF 102/2N54M $.50 

NPN 3904 Typa T»R 50/52 M 
PNP 3906 Type T«R M/U H 
2N305S $.90 

2N2646 UJT V$2 M 


11C90 

10116 

7208 

7207A 

7216D 

7107C 

5314 

5375 AB-'G 


$15.00 
$ 1.25 
$17.50 
$ 5.50 
$ 21.00 
$12.50 
$ 2.95 
$ 2.95 


FERRITE BEADS 

With info and specs 15/$1.00 
6 Hole 8atun Beads 5/ft, 00 


Socket* 

8 Pin 10/$2.00 

14 Pm 10/$2.00 

16 Pm 10/12.00 

24 Pm 4/$2.00 

28 Pin 4/$2.00 

40 Pm 3/S2.00 


Diodes 

5 1 V Zener 20/$1.00 
1N914 Type 50/$1.00 
1KV 2Amp 8/$1.00 
100V 1 Amp 15/$1.00 


25 AMP 
100V Bridge 

$1.75 each 

Mini-Bridge 50V 
1 AMP 
2 for $1.00 


Resistor Ass t 

Assortment of Popular values - ’ -> 
watt Cut lead for PC mounting 
center. leads bag of 300 or 

more 

$2.00 

Crystals 

3 579545 MHZ $1.50 

10 00000 MHZ $5.00 

5 248800 MHZ $5.00 

Switches 

Mini toggle SPOT 

Red Pushbuttons N O 

$1.00 

3/S1.00 

AC Adapters 

Good tor docks nicad 
chargers,all t 10 VAC plug 

Earphones 

3 leads 8 ohm good tor small tone 
speakers alarm clocks etc 

5 for $1.00 

one end 

8 5 vdc in 20 mA $1.00 

16 vac ur 160mA $2 50 

1? vac hi' ?50mA $3.00 

Mini 8 ohm Speaker 

Approx 2'- (Iiam Hound 
type lor radios mike etc 

3 for $2 00 

Solid Slate Buirert 

small huzzer 450 Hz 86 dB sound 
output on 5 12 vdc at 10 30 mA TTL 
compatible $1.50 

Slug Tuned Coils 

Small 3/16" Hex Slugs turned coil 

3 turns 10 for $1.00 

AC Outlet 

Panel Mount with Leads 

4/$1 00 


CAPACITORS 

TANTALUM ALUMINUM 

Dipped Epo»y Electrolytic 

1.5 uF 25 V 3/S1.00 l°°° u /'® v * 

1.8 uF 25V 3/S1.00 f 6 °v aZ 5 $? w 
.22 uF 25V 3/$1.00 lOuf I5V Rad.ai 10/ST 00 


OISN CERAMIC 

01 <6V disk 20/$ 1.00 
1 16V 15/$ 1 00 

00i 16V 20/1100 

100 pF 20/1100 

047 16V 20/11 00 


DC-DC Converter 

♦ 5 vdc input prod -9 vdc (a) 30ma 
-9 vdc produces -15 vdc (® 35ma $ 


Ceramic IF Fiito;c— 
a Min ! - - . « Q\y\ 7 kHz 
$1.25 B.W SUViTl *1.50 ea. 


25K 20 Turn Trim Pot $1.00 
IK 20 Turn Trim Pot $ .50 


Crystal Microphone 

Small 1" diameter '/*“ thick 
crystal mike cartridge $.75 


Coax Connector 

Chassis mount 
BNC type $1.00 


Iff 


Trimmer Cep* 

Sprague - 3-40 pf 
Stable Polypropylene 

.50 ta 


Mini RG-174 Coax 

10 ft. for $1.00 


9 Volt Battery Clip# 

Nice quality clips 5 tor $1.00 

V Rubber Grommets 10 lor $1.00 


Part* Beg 

Asst ol chokes disc caps lam resistors 
transistors diodes MICA caps etc 
sm bag (100 pc) $VM Ig bag (300 pc) $2.SO 


Connector* 

6 pm type gold contacts for 
mA-1003 car clock module 
price .75 ea. 


Led* - your choice, please specify 

Mini Red. Jumbo Red High Intensity Red Illuminator Red 8/$1 
Mini Yellow. Jumbo Yellow. Jumbo Green 8/$l 


Varactor* 

Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable renge - 

SO each or 3/tl.OO 


Audio 

Prescaier 

Make high resolution audio 
measurments great for musical 
instrument tuning. PL tones etc 
Multiplies audio UP in frequency. 
selectable xIO or xIOO. gives 01 
HZ resolution with 1 sec gate 
time 1 High sensitivity of 25 mv. 1 
meg input z and built-in filtering 
gives great performance Runs 
on 9V battery, all CMOS 
PS-2 kit $39.95 

PS-2 wired $49.95 


600 MHz 1 
PRESCALER K— 


Extend the range of your 
counter to 600 MHz Works 
with all counters Less than 
150 mv sensitivity specify- 
10 or -100 

Wired, tested. PS-1B $59.95 
Kit, PS-1 B $49.95 


30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power gam 1 W in 
for 8 out, 2 W in for 15 out, 4W in for 30 out Max output of 35 W. 
incredible value, complete with all parts, less case and T-R relay. 


PA-1, 30 W pwr amp kit 
TR-1, RF sensed T-R relay kit 


MRF-238 transistor as used m PA-l 
8-10db gain 150 mhz $15.95 


RF actuated relay senses RF 
(1W) and closes DPDT relay. 
For RF sensed T-R relay 
TR-1 Kit $6.95 


OP-AMP Special 


$24.95 

$6.95 


Power Supply Kit 

Complete triple regulated power 
supply provides variable 6 to 18 volts at 
200 ma and *5 at 1 Amp Excellent load 
regulation, good filtering and small 
size Less transformers, requires 6 3 V 
ia t A and 24 VCT 

Complete kit PS-3LT $6.95 


\\$ 


Bl-FETLF 13741 - Direct pm for pm 741 cor but 500.000 MEG 

input z. super low 50 pa input cur^^^J power dram 


50 for only $9.00 


SOLD OUT 


/23 

309 K 
7805 


*.bu 

$1.15 

$ 1.00 


UU I V/UI 

s° v 


Regulator* 

% 


10 tor 


$ 2.00 


$ 1.00 

$ 1.00 

$1.25 

$1.25 

$1.25 


Shrink Tubing Nubs 

Mini TO-92 Heat Sinks 

Nice precut pees of shrink size 1 ' * V 

Thermalloy Brand 

5 tor $1.00 

shrink to V’ Great for splices 50/11.00 

To-220 Heat Sinks 

3 tor $1.00 

Opto Isolators - 4N2B type 


$.50 «■. 

Opto Reflectors - Photo diode 

i + LEO "TU 

$1.00 ««. | 


Mofex already precut in length of 7 Perfect 
for 14 pm sockets 20 stripe for $1.00 


CDS Photocell* 

Resistance vanes with light 250 ohms to 
over 3 m«g 3 for $1.00 


More Details? CHECK-OFF Page 148 
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build a simple wire plow 


Save time, effort 
with easy-to-build 
ground system 
installation aid 

Any Amateur planning to erect a vertical antenna 
thinks long and hard about the labor involved in put¬ 
ting in the necessary number of radials. When I helped 
W7IR put in his radials, we used a small trencher, a 
tool used for installing the pipes for underground 
sprinkler systems. This worked fine, but it dug a trench 
much larger than was necessary for No. 14 wire, and 
replacing the soil after the wire was laid in was tedious 
work. 

I had heard of the self-propelled wire plows used 
to install radials for broadcast stations, and I had seen 
one used in the installation of underground telephone 
lines. These tools simultaneously cut a slit in the 
ground and lay the wire. I wondered if it would be pos¬ 
sible to make a smaller version of a wire plow that 
could be towed by a car or a garden tractor. 



I My land was flat, reasonably unobstructed, and free 
of stones, at least to a depth of several inches. I con¬ 
vinced myself that the idea was practical. When I de¬ 
scribed my plans to friends at the local radio club, I 
got some skeptical comments, but my stubborn nature 
made me more determined than ever to go ahead. A 
little pencil-scratching produced a rough design, and 
the rest evolved as I went along. 

Only the blade and some hardware had to be pur¬ 
chased. Everything else came from the scrap pile. 

The blade, figs. 1 and 2, was cut from 1/4-inch (6.4 
mm) sheet steel by a local blacksmith for $10.1 drilled 
the holes for fastening it to the frame and sharpened 
the leading edge on a bench grinder. For the wire 
guide, I bought a length of 1/4-inch (6.4 mm) steel 
brake line from an auto supply store. A friend with a 
welding outfit tack-welded it to the trailing edge of the 
blade (fig. 2). 

radials 

I planned to put in 36 radials, spaced at 10 degree 
intervals. These would vary in length from 80 feet (24.4 
m) to 120 feet (36.6 m), keeping them inside the prop¬ 
erty line. I found that I could buy 2000-foot spools of 
No. 14 bare copper wire (fig. 3) from .an electrical 
supply house. 

The first thing to do was calculate the points at the 
edges of the property where the radials would termi¬ 
nate; then, with a 100-foot (30.5 m) tape measure and 
a friend's help, drive stakes at these points. The radials 
would be laid from the stakes toward the center, 
where a concrete pad had been poured for mounting 
the antenna. 

plowing begins 

1 will admit that it was with some trepidation that 
the actual wire plowing was begun. I had invested a 
lot of time and labor in building the plow. Would it 
work? 

At the first stake, W7IR and I dug a small hole, just 
large enough for the blade to enter the soil to its full 
depth. We drove a wooden stake into the hole and 
fastened the end of the wire to it (fig. 4). 

I connected the plow to the trailer hitch on my car 

By Harry R. Hyder, W71V, 1638 Inverness Drive, 
Tempe, Arizona 85282 
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fig 2. Bottom view shows blade, tack-welded to angle iron 
screwed into position. Wire guide tube is welded to trailing 
edge of blade {foreground!. 

with a tow cable. W7IR steered the plow (fig* 5). I 
shifted the car into its lowest gear and inched forward. 
After a few feet I stopped, jumped out, and ran back 
to see how it as going. 

It was working perfectly? 

We laid half of the radials that morning, and com¬ 
pleted the job the following Saturday* It took less time 
to install all the radials than it took to build the plow* 

Only one minor problem emerged: during construc¬ 
tion of my house, the builders had buried some chunks 
of concrete, and these had to be removed before the 
plow could proceed. 

There was no reason to fill in the narrow slits left 
by the plow. Natural erosion took care of this, and 
after a few months they were barely visible. 

securing the radials 

In attaching the radials to the large sheet of copper 
on top of the concrete pad, I discovered that the cop¬ 
per sheet made a wonderful heatsink. My largest sol 
dering iron at the end of 200 feet of extension cable 
— could not solder the radials to the copper. A pro¬ 
pane torch worked fine* 

Another problem developed after the radials had 
been installed, but before the antenna was erected* 
The local telephone company, with their king size wire 
plow, took a shortcut across the back of my property 
while laying a cable. While there was an eight-foot (2.5 
m) easement running along the rear property line, spe¬ 
cifically for utilities, they ignored this and cut several 
of my radials. (My radials did not extend into the 
easement.) 

Afer working my way up through the telephone 
company bureaucracy, I was finally able to extract a 
promise that their cable would be relocated to its prop¬ 
er position; they did so a few months later. J chose 
to splice the severed radials myself* 

Whether you can use a plow like mine depends on 
your circumstances* If your property is rocky and full 
of trees and brush, forget it. ff it is clear with only light 
cover, the wire plow will work fine. It's a lot easier than 
using a pick and shovel! 



fig. 3. Wire is fed from mounted spool through guide tube 
into trench. 



fig. 4. Wire plow in position over starting hole. Handle guides 
plow; 100-pound sandbag provides necessary weight. 



fig. 5, W7IR, shown here, guided plow while author drove 4 
x 4 in low gear: plow can also be pulled by garden tractor 
or conventional auto* ham radio 
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Automatic Sender/Rfcti vct: Due u> the most up in duie computer 
technology, just a console and keyboard can accomplish complete 
automatic send/receive of Morse Code (CW), Baudot Code (RTTV). 
ASCI! Code (RTTY) and new ARQ/FEC (AMTOR)* 

Code: Morse (CW includes Kami), Baudot (RTTY), ASCII i KITY i. 
J1S (RTTY). ARQ/FEC (AMTOR) 

Characters: Alphabet, big ures. Symbols. Special Characters. Kan a. 
Built-In Monitor: 5* high resolution, delayed persistence greet) 
monitor — provides sharp clear image with nn jiggle or jitter even 
under fluorescent lighting Also has a provision for composite video 
signal output, 

Time Clock; Displays Month, Date* Hour and Minute on the screen. 
Time/Ti-aiismission/Receiviiig Feature: T he huilt m timer enables 
completely automatic TX/RX without operator's attendance, 

Setcal (Selective Calling) System: With this feature, the unit only 
receives messages following a preset code. Built-in Demodulator for 
High fcrfbrniancc: Newly designed high speed RTTY demodulator has 
receiving capability of as fast as 300 Baud ITiree-step shifts select 
cither I70H/. 425H/ or 85<lH/ shill with manual fmetuneconirohil 
space channel lor odd shifts, HIGH (Mark Frequency 2I25H/KLOW 
(Mark Frequency 1275Hz) lone [Mir oln t Mark only or Space only 
copy capability for selective Jading, ARQ/FEC features incorporated, 
Crystal Controlled AFSK Modulator: A transceiver wiihoul FSK 
function can transmit in RTTY mode hy util i/mg the high s i u h i h t s 
crystal-controlled modulator controlled hy the computer 
Fholocoupler C\\, INK Kevei built-in: Very high voltage, high 
current phoiocouplcrkeyer is provided forCW, FSK keying 
C nnvenienl ASCII Key Arrangement: The keyboard layout is ASCII 
arrangement with function keys, Automatic insertion of LTR/I U i code 
makes operation a breeze. 

Battery Back-up Memory: Data in the battery back-up memory, 
covering 72 characters x 7 channels and 24 characters x K channels, is 
ret ainede veil when the external power m mice is removed Messages can 
be recalled from a keyboard instruction and some particular channels 
can be read out continuously. You can write messages into any channel 
while receiving. 

Large Capacity Display Memory: Covers up to 1,280characterv 
Screen Format contains 40characters * 16 lines x 2 pages. 

Screen Display Type-Ahead 
Bii(Ter Memory: A 160-character 
buffer memory is displayed on 
the low er part of the screen 
The characters move to ihe left 
erasing one hy one as soon as 
they are transmitted. Messages 
Can he written during the receiving 
state for transmission with battery 
back-up memory or SEND function. 

Fund ion Display System: Each 

fun c t ion (mode, chan nc l number, T 

spec d, etc .) i s d i spl ayed on i he sc rec n. \ 

Printer Interface: Centronics Para Com- V 

paiihlc interface enables easy connection of \ 

a low-cost dot printcr for hard copy. 1--J—^ 

Wide Range of Transmitting and Receiving: 

NI »i sc ( \ >dc transmitting speed can he set fri mi M 4 -., • ■ 




the keyboard ai any rate be!ween 5-KM) WPM (every word per minute). 
AUTYTTRACK on receive. B>r communication in Baudot and ASCII 
( odes, rate is variable by a keyboard instruction between 12-300 Baud 
when using R'lTY Modem and between 12 600 Baud when using J 11 
level.The variable speed feature makes the unit ideal for amateur, 
business and commercial use. 

Pre-load Function: The buffer memoi > m;hi store the messages w ritten 
from the keyboard instead of sending them immediately. The stored 
messages can he sent with a keyboard command 
“RUB-OUT" Function: You can correct mistakes while writing 
messages in ihe bu ffer memory. Misspellings can also be erased while 
the information is still m ihe buffer memory. 

Automatic CR/LF: While transmitting. CR/LFautomatical ly sem 
every (>4. 72 or K 0 characters, 

W< )RD MODE operation: t 'h.iraderscan be transmuted In word 
groupings, not every character, from the buffer memory with key¬ 
board 111 struct ion 

LINK MODE operation: Characters can be transmitted by line 
groupings from the buffer memory . 

\V<) R D-W R A P- A R< )lJ ND opera I ton: t n recc i ve 1 node. WO R D 
WRAP-AROUND prevents the Iasi word of the line from splitting m 
two and makes the screen easily read 

44 ECHO” Function: With a keyboard instruction, received data can 
hL-tc.iil and sent out at the same lime This fu net ion enables a cassette 
1 a pc recorder to he used as a back-up memory, and a system can be 
created jus 1 like telex which uses paper tape. 

Cursor Control Function: lull cursor control uip/down. kft/righl) is 
available from the keyboard, lest Message Function: "RY" and 
**QBF" test messages can be repeated with this function 
MARK-AND-BREAK f SPACE-AND-BKKAKj System: Hither 
mark or space tone can be used to copy RTTY 
Variable CVV weights: ForCW transmission, weights (ratio of dot to 
dash) can be changed within the limits ot 1.3 1 : 6 . 

Audio Monitor Circuit: A built-in audio monitor circuit w ith an 
,113 h >tilat 1 e 11 a ns mit recci vc swireh en able s check i rig of the Iran* mttti ng 
and receiving state. In receive mode, it is possible to check the output of 
the mark filler, the space filter and AGC amplifier prior lo the fibers, 

GW Practice Fund ion; The unit reads data 
from ihe hand key and displays the charac¬ 
ters on the screen. CW keying output circuit 
works according lo the key operation 
CW Random Generator: Output of C W 
random signal can he used as CW reading 
practice Bargraph LED Meter for 
lulling: Tuning of CWand RTTY is very 
easy with the bargraph LED meter In addi¬ 
tion, provision has been made for atiach- 
mcirt of an oscilloscope to aid tuning. 
Built-in AC/DC: Power supply is 
swm liable as required; KK1-I2U VAC; 

1 220-240 VAC/ 50/6GHZ + 13:8 VDC 

* Color: Light grey with dark grey 

I ——L—* trim — matches most current trarts- 

ceivers Dimensions: ^63(W| 
x 121(H) x 351(D) mm: Terminal 11 nil 
Warranty: One Year Limited 

Specific i*r Inns Subject in rhj»iiti# 


EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER: 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE... 800-327-3102 

0817 S.W. 129th Terrace. Miami, Florida 33176 Telephone (305) 233-3631 Telex: 80-3356 


VISA 


MANUFACTURER: 

m TONO CORPORATION 

98 Motosoja Machi, Maebashi-Shi, 371. Japan 

*DttiilAmtor; Cummrraat quality, the F;XL-5fXM)E incorporates ts\a rompttiefyaejMrtilr modems U> fully support the amateur Amtor codes and all 
of :he CCI R recommendations 476-2 for commercial requirements 
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In my February column, 1 1 broached 
the subject of antenna performance 
but space did not permit a full treat¬ 
ment at that time; therefore, — and 
because this month's issue is dedi¬ 
cated specifically to antennas — I'll 
discuss several ways to determine an¬ 
tenna performance and offer some tips 
on how to obtain peak performance 
from the antennas you are now using. 

performance parameters 

When it comes to measuring anten¬ 
na performance, most Amateurs meas¬ 
ure only VSWR, and in the case of a 
rotary beam, front-to-back ratio. Con¬ 
sequently, commercial antenna man¬ 
ufacturers usually try to make sure that 
these parameters are good. All other 
specifications of a commercial anten¬ 
na (or someone else's design you are 
duplicating) have to be accepted more 
or less on faith! This is unfortunate; 
you're at the mercy of the designer and 
may not be obtaining the performance 
you think you are. 

Gain is surely one of the most im¬ 
portant antenna parameters. However, 
other antenna parameters such as 
beamwidth, front-to-back ratio, side 
lobe level, VSWR, feed system, wind 
load and structural strength are like¬ 
wise important and may be indirectly 
linked to gain. With this in mind, I will 
try to give you some guidelines to eval¬ 
uate antenna performance as well as 
various measurements you can per¬ 
form with a minimum of test equip¬ 
ment. Finally some rules of thumb and 
graphs will be presented that can help 


you approximate the gain and per¬ 
formance of your antenna or antenna 
system even without test equipment ! 

Gain. There is probably no other 
antenna parameter that is more wide¬ 
ly discussed and confused by Ama¬ 
teurs than gain. Gain is the property 
of an antenna which enables it to 
direct or radiate power in a desired 
direction as well as to receive signals 
from that same direction. Note that 
when transmitting, an antenna doesn't 
really amplify or change the signal as 
in a power amplifier but does affect the 
direction of radiation similar to using 
a passive voice megaphone. Likewise, 
when receiving the antenna discrimin¬ 
ates against noise and signals from 
undesired directions by not focusing 
on them. However, gain is a relative 
quantity that cannot be defined in 
terms of physical quantities such as 
watts or volts. Hence, gain must be 
referenced to something such as a di¬ 
pole or an isotropic radiator (a theore¬ 
tical antenna that radiates power 
equally well in every direction). 

Herein lies the problem. An isotropic 
radiator does not exist (more on this 
later), but dipoles do! A lossless dipole 
has a theoretical gain of approximate¬ 
ly 2.15 dB over an isotropic radiator, 
but a dipole is an extremely poor refer¬ 
ence because it radiates power in 
many directions other than the desired 
one. This is why reflections from local 
objects, reflections from the ground, 
height above ground, and many other 
factors enter into the measurement of 
gain over a dipole. 2 


However, all is not lost! Over the 
years, VHF/UHF antenna manufac¬ 
turers have developed acceptable gain 
standards that are accurate if proper¬ 
ly used. The most common reference 
used by VHF/UHF Amateurs is the 
"EIA (Electronic Industries Associa¬ 
tion) Standard Antenna'" 3 originally 
designed by Richard F.H. Yang. 4 It 
consists of two A/2 dipoles which are 
spaced A/2 apart and located A/4 
above a square groundplane with one- 
wavelength sides. It is easily duplicated 
and often used at antenna gain mea¬ 
surement parties (more on this subject 
later) on 432 and 1296 MHz and has 
a gain of 7.7 ±0.15 dBd (dB over a 
lossless dipole) or 9.85 dBi (dB over an 
isotropic radiator). This antenna is 
often confused with the "NBS Stan¬ 
dard Gain Antenna," 5 which is con¬ 
siderably larger and has a gain of 9.31 
±0.2 dBd. On the microwave frequen¬ 
cies accurate pyramidal standard gain 
horns 6 specified in dBi are usually 
used because they can be accurately 
designed and tailored to the desired 
reference gain. It really doesn't matter 
whether we reference gain to a dipole 
or an isotropic radiator as long as we 
indicate what the reference isI 

Beamwidth. This is probably the 
most important parameter because it 
tells you how wide an area you are 
transmitting to and receiving from. It 
should be intuitive that in order to in¬ 
crease gain, the beamwidth of the an¬ 
tenna must become narrower. Wide 
beamwidth implies low gain and nar¬ 
row beamwidth suggests high gain. 
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You cannot have high gain with wide 
beamwidth! It will be shown later in 
this column that the beamwidth para¬ 
meter of an antenna can be used to 
mathematically determine gain. 

Front-to-back ratio. This is a fre¬ 
quently quoted but somewhat elusive 
parameter. Yes, high front-to-back 
ratio does imply a high gain, but this 
is not necessarily the only important 
parameter for high gain. In fact, small 
(2 to 5 elements) Yagi antennas opti¬ 
mized for gain frequently have higher 
gain when the front-to-back ratio is 
only 10 to 15 dB. 7 Likewise, once the 
front-to-back ratio exceeds 20 dB, fur¬ 
ther increases will have little or no ef¬ 
fect on gain or noise temperature since 
the rear signal is already so far down 
from the front one. It must also be re¬ 
membered that the front-to-back ratio 
is measured over a small angle to the 
rear of the antenna and can be difficult 
to measure accurately due to its nar¬ 
row angular width and reflections from 
other objects in your local area. High 
front-to-back ratio will, however, cut 
down QRM from strong local stations 
directly off the rear of an antenna. 

Side Lobes. It wasn't that many years 
ago that side lobes on common Yagi 
type antennas were only 10 dB down 
from the main lobe. A typical "E" 
plane (azimuth) pattern on a widely 
used 144, 432, and 1296 MHz Yagi 
antenna is shown in fig. I. 8 ' 9 ' 10 Unfor¬ 
tunately, the presence of side lobes on 
an antenna pattern is almost a fact of 
life. The higher the gain of an anten¬ 
na, the more likely you are to have a 
greater number of lobes. What is real¬ 
ly important is how far down these 
lobes are with respect to the main 
beam, because they represent addi¬ 
tional signal and noise pickup as well 
as lower gain. 

Fortunately the NBS Yagi designs 7 
(an NBS 4.2A Yagi's E plane pattern is 
shown in fig. 2) and other more 
modern techniques, 11 sometimes in¬ 
volving computers, 12 have improved 
design parameters, especially on Yagi 
antennas. Suffice it to say that it is 
desirable for serious work to have side 
lobes down at least 13 to 15 dB from 
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fig. 1. "E" plane plot of W2NLY/W6QKI 
13-element 144 MHz Yagi. (See text and 
references 8, 9, and 10.) Note that beam- 
width in "E" plane is approximately 29.5 
degrees, and that the first side lobes are 
down only -10 dB. "H" plane beam- 
width is the same (plotted on ARRL 
antenna radiation pattern paper.) 
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fig. 2. "E" plane plot of NBS 4.2A 
15-element Yagi adapted from reference 
7. Note that the beamwidth is 26 degrees 
and "H" plane, not shown, is 29 degrees. 
First side lobes are down approximate¬ 
ly -18 dB. (Plotted on ARRL antenna 
radiation pattern paper.) 


the main forward lobe. What isn't 
always considered is that there may be 
numerous side lobes and therefore it 
is desirable to have all side lobes — not 
just the first one — down as far as 
possible , especially for EME operation. 

VSWR. Antenna experts may tell you 
that you don't have to have a good 
VSWR to achieve full performance. 
However, VHF/UHFers have some 
slightly different problems than HFers 


do mainly because of mismatch losses. 
Let me be more specific. In the typical 
VHF/UHF station, 1-2 dB transmission 
line losses are quite common. If your 
antenna VSWR is 3:1, there will be an 
additional mismatch loss of 0.5 to 0.8 
dB. 13 Therefore, your actual transmis¬ 
sion line loss will be 1.5 to 2.8 respec¬ 
tively! Good VSWR is particularly de¬ 
sired when two or more antennas are 
stacked and fed with an in-phase 
power divider. Furthermore, a mis¬ 
match can frequently cause the noise 
figure of a low-noise preamplifier to in¬ 
crease since the preamplifier is no 
longer "seeing" the optimum source 
impedance it was designed for. For¬ 
tunately this parameter is seldom a 
problem nowadays, since low VSWR 
(1.2:1 typically) is quite common on 
most VHF/UHF antennas in use. 

Feed System. Most VHF/UHFers 
agree that for best performance, an 
antenna should have a balanced feed 
system. Gamma and similar unbal¬ 
anced matching systems can cause 
problems such as radiation from the 
feedline or assymmetry in the anten¬ 
na pattern — two things we don't 
want! In the last few years, I have been 
doing some testing on various feed 
systems for Yagi antennas. Over all, I 
feel that the optimum feed system is 
a "T" match with a built in A/2 coax¬ 
ial type balun. Feed systems and 
baluns are covered in detail else¬ 
where 14 so I will not spend any more 
time on them in this column. 

Wind Load. The modern VHF/UHFer 
is starting to challenge the HFers when 
it comes to antenna size. As a result, 
more attention has to be paid to wind 
survivability. Suffice jt to say that the 
optimum antenna should have the 
least number of elements necessary to 
attain the electrical specifications , 
especially when stacking is employed. 
Don't forget that the wind load will in¬ 
crease rapidly when a large diameter 
stacking frame is used. In this respect, 
it may be prudent when selecting Yagi 
antennas to use the fewest number of 
long Yagis rather than a larger number 
of smaller models. Only by calculating 
the overall wind load on the array 15 can 
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you be sure that your tower and rota¬ 
tor will adequately support the antenna. 

Structural Strength. It wasn't too 
long ago that VHF/UHF Yagi anten¬ 
nas were almost always constructed 
with heavy-wall tubing. Nowadays it 
is becoming more popular to use vari¬ 
ous lengths of thin-wall tubing. As a 
result, more attention must be paid to 
tubing diameter, wall thickness, tub¬ 
ing overlap, and the hardware used to 
connect sections of tubing. Often 
overlooked is the fact that a 25-30 per¬ 
cent smaller width square tubing may 
have the same strength as its round 
cousin. Square tubing is usually much 
easier for the homebrewer to drill. 
Trusses are strongly recommended on 
long antennas especially where wind 
and ice are prevelant. Never skimp 
when choosing adequate size bolts 
and nuts with lockwashers. Stainless 
steel hardware, despite its initial higher 
cost, is highly recommended because 
it will not rust out at the least desirable 
moment! 

Preventive Maintenance. One area 
in which I think we are all lax is in pre¬ 
ventive maintenance. Time should be 
scheduled at least once a year for 
checking all bolts and nuts for tight¬ 
ness as well as cleaning corroded joints. 
All connectors should be checked for 
moisture or corrosion as well as coax 
shield integrity. I've had good luck 
keeping water out of connectors by 
using "Coax Seal."® One problem 
I've noticed over the years is "center 
pin creep," particularly on "N" and 
"LC" connectors, especially when ex¬ 
treme temperature variations are en¬ 
countered. After connectors are in 
place for a while, and definitely where 
some pulling or twisting is present 
such as on a cable going around a 
rotator, the center pins may push for¬ 
ward or pull back. At the least oppor¬ 
tune time the pin may disengage or 
break the connector pin to which it is 
mated. 

There are two reasons why I've 
covered so much background material 
in this month's column. The first is that 

® Registered trademark of Universal Electronics, 
lnc. r 4555 Groves Rd,, Columbus, Ohio 43232. 


I wanted you to be aware of all the 
areas that should be considered in the 
selection of a VHF/UHF antenna, 
whether it be homebrew or purchased. 
The second reason is that certain para¬ 
meters can be used to determine other 
parameters. Furthermore, in some 
cases you may be able to substitute 
tests or just evaluate a data sheet 
parameter to determine other perform¬ 
ance data on an antenna but only if 
these parameters are well understood ! 
Read on. 

making measurements 

Antenna Gain. This is probably the 
parameter you are most interested in 
testing. Gain can be measured on an 
antenna range. (A typical antenna 
range is shown in fig. 3.) A low-power 
transmitter is set up at one end and the 
antenna under test at the other end of 
the range. The transmitter is usually 
low power (1 watt maximum) with f 
kHz amplitude modulation. Typical cir¬ 
cuitry has been published 16 for 144 
MHz, and other frequencies through 
432 MHz can be generated using the 
circuitry in my column in the March, 
1984, issue of ham radio 17 . Note that 
the distance between the transmitter 
and receiver, "R," should be at least 
2D 2 /A where D is the largest aperture 
dimension of the antenna and A is the 
free space wavelength in the same 
units as D. I find that this yields only 
a 1.0 dB accuracy and hence I recom¬ 
mend 1QD 2 /A, which should yield 0.2 
dB or better accuracy. "H" is the 


height of the source antenna and is de¬ 
scribed in detail in reference 2. 

Basically what takes place is that the 
antenna under test is compared to the 
gain of a reference standard or anten¬ 
na with a known gain, as discussed 
earlier in this article. Then the dif¬ 
ference in gain between the two an¬ 
tennas is added to or subtracted from 
the reference as required to obtain the 
true measured gain. Many factors must 
be taken into consideration, but they 
are all well documented elsewhere. 2 ' 18 

1 want to point out that many 
VHF/UHFers have become quite com¬ 
petent at measuring gain and their re¬ 
sults have been quite instrumental 
in making antenna designers "more 
honest" when it comes to gain speci¬ 
fications. We are very fortunate here 
in the USA in that antenna measuring 
parties are becoming quite common. 
They are usually held at various con¬ 
ferences such as the Central States 
VHF Conference, the West Coast VHF 
Conference, the Eastern VHF/UHF 
Conference, and more recently, at 
the Dayton Hamvention (did I miss 
anyone?), weather permitting of 
course. Therefore, if you want to 
measure the gain of your favorite 
antenna, attend one of these gather¬ 
ings and see for yourself how the tests 
are conducted, as well as how your 
antenna stacks up against the 
competition! 

So, you say, how do I measure an¬ 
tenna gain without assembling all this 
test gear? I'm glad you asked. There 
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is a way you can obtain reasonable 
performance evaluation using your 
own equipment. You'll note that earlier 
I mentioned the importance of know¬ 
ing the half-power (-3 dB) beam- 
width of your antenna because it is the 
most important parameter in terms of 
actual antenna gain. Measuring the 
beamwidth of an antenna is not a dif¬ 
ficult task if you have a rotator with 
reasonable relative accuracy in the 
azimuthal plane. 

It almost takes longer to explain the 
test procedure used to measure beam- 
width than it takes to do the actual 
test. The idea is to first peak your 
antenna on a test signal such as a local 
Amateur not on an obstructed path, 
preferably near the frequency of in¬ 
terest (±QRMI). Note this reference 
level on your receiver "S" meter. Then 
rotate the antenna until the signal 
drops by 3 dB or about one half an "S" 
unit. This should be done as carefully 
as possible to maintain accuracy. Care¬ 
fully note the direction. Now rotate the 
antenna toward the other direction, 
through the peak, and note the half¬ 
power point on the other side of bore- 
sight (boresight as in “straight ahead," 
and in this case, maximum response). 
Subtract the readings to obtain the 
true half-power beamwidth of the an¬ 
tenna under test. Then check how far 
down the first side lobes are and note 
this value for future reference. 

The easiest way to insure "S" meter 
calibration accuracy of the half-power 
point is to place a 3 dB attenuator pad 
(as described below) in your IF line. 
(Note that attenuator accuracy is 
usually easier to obtain at lower fre¬ 
quencies). However, you can put the 
attenuator at the antenna input to your 
receiver if you have an accurate pad 
for the frequency of interest. For more 
accurate results, it is better to use 
three separate 3 dB pads, one ahead 
of, and one behind the reference pad 
as shown in fig. 4. This insures that 
the 3 dB reference is relatively unaf¬ 
fected by any impedance mismatches 
on the line. 

An improvement in accuracy can us¬ 
ually be obtained by reversing the pro¬ 
cedure as follows: first place the refer¬ 
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■OUT 


ATTENUATOR 


-SUB 



-3dB 


R a 18 OHM CARBON COMPOSITION RESISTOR 

Rg 3 00 OHM CARBON COMPOSITION 
RESISTOR 

SI OPDT SLIDE SWITCH 

NOTE: FOR BEST ACCURACY KEEP ALL 

LEADS AS SHORT AS POSSIBLE. 

fig. 4. Recommended calibration at¬ 
tenuator: (A) with coaxial attenuator 
pads, and (B) with homebrew switch- 
able attenuator. 


ence 3 dB attenuator in the line per fig. 
4 and peak your antenna on the signal 
of interest, noting the reading on your 
"S" meter. Next remove this attenua¬ 
tor. The signal will increase, hopefully 
by 3 dB, but the reading is not impor¬ 
tant. Next rotate the antenna to either 
side of boresight until the meter re¬ 
turns to the original value before the 
attenuator was removed. The rotator 
directions indicated are the -3 dB 
points. 

If this test is too difficult or too time- 
consuming to perform, you may want 
to try a less accurate but faster meth¬ 
od. Basically you modify the above 
procedure this way: first peak the an¬ 
tenna on the test signal and then rotate 
the antenna in either direction for the 
first null. Note the direction of the null 
and rotate back through boresight for 
the corresponding null on the other 
side of the pattern . Subtract the 
rotator readings. The antenna 3 dB 
beamwidth is approximately 47.5 per¬ 
cent of the difference between nulls. 19 
For example, if the first nulls are 60 
degrees apart, the approximate 3 dB 
beamwidth is 28.5 degrees. 

Finally we're ready to apply your test 
results to see what the gain of your an¬ 
tenna really is! Many years ago John 
Kraus, W8JK, pointed out that the gain 
of an antenna could be roughly ap¬ 
proximated if the "E" and "H" beam- 


widths of an antenna were known. 20 
He also noted that the method was ac¬ 
curate only if the antenna beamwidth 
is narrow (less than 27 degrees), the 
side lobes are low (greater than 30 dB 
down), and the feed system is highly 
efficient. The equation he derived is: 


_ 41253 

Qe x Qh 


( 1 ) 


where G is the directivity gain as a 
numeric (Gain in dB = 10 logioG) 
over an isotropic antenna and 0^ and 
0// are the antenna -3 dB beamwidth 
in degrees in the horizontal and vertical 
plane. 

Over the years this equation has 
been widely accepted by the profes¬ 
sional antenna community where -20 
to -30 dB side lobes are quite com¬ 
mon. This formula also seems to be 
usable over a much greater range of 
beamwidths than originally intended 
with surprising accuracy if the side 
lobes are low. I have noticed that if you 
use the following equations, you can 
also account for side lobes and thus 
improve accuracy even further. 


G = J 8 *®® for - 25 dB side lobes ( 2 ) 

BexQh 

q _ 55000 f or _ 20 dB side lobes ( 3 ) 

Qex b h 

= 52600 f or - 75 d b side lobes ( 4 ) 

e E x6 H 

„ 50000 f or - io dB side lobes ( 5 ) 

Bex Oh 


To save you some time and math I 
have drawn a graph (fig. 5) which in¬ 
cludes not only the answers to eq. 1 
directly in dBi, but also includes the 
answers to eq. 5 for -10 dB side 
lobes. You can easily interpolate for 
intermediate side lobe levels or just use 
the appropriate equation above. 

Let's take a few examples to see 
how this system works. In fig. 1, we 
see that the beamwidth of this once- 
popular Yagi antenna is approximate¬ 
ly 29.5 degrees and the side lobes are 
down approximately -10 dB. Now 
locate 29.5 degrees on the graph in 
fig. 5. If we were to ignore the side 
lobes (as the original authors did in re¬ 
ference 8), and use the upper line, the 
gain would be 16.8 dBi or 14.65 dBd. 
However, if you account for the side 
lobes per fig. 5, and therefore use the 
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fig. 5. Beamwidth versus gain for antennas with square aperture and - 30 dB side lobes 
or 10 dB side lobes. (See text for example shown.) 


lower line on the graph, the gain is only 
15.4 dBi or 13.25 dBd, a gain figure 
that was often measured on this Yagi 
on a good antenna range. 

Next let's look at the NBS 4.2 A Yagi 
in fig. 2 which has a 26 degree beam- 
width and -18 dB sidelobes. Using 
the upper line on the graph for no side 
lobes’we see a gain of 18 dBi or 15.85 
dBd but using eq. 4 for 15 dB side 
lobes we obtain 16.83 dBd or 14.58 
dBi. So you say NBS claims 16.35 dBi 
or 14.2 dBd? Well, I've left out one 
small factor. Some antennas do not 
have the same beamwidth in both 
planes. The error, however, is usually 
slight for antennas with rectangular 
apertures such as the Yagi. The "H" 
plane beamwidth for the NBS 4.2 A 
Yagi is actually 29 degrees. If we go 
back and recalculate these numbers 
using eq. 4 we obtain a gain of 16.35 
dBi or 14.2 dBd. Not bad accuracy for 
just using simple equations! 

As you've .probably surmised, you 
needn't go through all this testing if 
you have accurate antenna data. In 
this respect, the commercial antenna 
manufacturers and Amateur designers 
usually include beamwidth data since 
it is easy to measure accurately. Now 


you can check the gain figures claimed 
and see how honest they are! (Always 
make sure that you use the correct 
data since some sources quote hatf- 
beamwidth. In this case, just double 
the number and proceed as shown 
above. And remember, is the gain 
quoted in the optimistic dBi figure or 
the lower dBd? 

Other Testing. The front-to-back 
ratio can be tested using the methods 
above but may be influenced by local 
reflections and the accuracy of your 
rotator. If it is over 15 to 20 dB down 
from the main lobe, it is probably ac¬ 
ceptable. VSWR, on the other hand, 
should always be tested before the 
antenna is raised to its final resting 
point as mentioned in the next section. 
Use a good VSWR indicator, not the 
"Monimatch" type. I recommend that 
you buy or borrow a Bird model 43 or 
equivalent with the appropriate power 
slug. If VSWR is not 1.2:1 or better, 
try to adjust the match until the op¬ 
timum is attained. If it's above 1.5:1, 
you probably have trouble and better 
find the problem and fix it before plac¬ 
ing the antenna in its 1 final location! 


Caveat Emptor. Sometimes commer¬ 
cial manufacturers make errors. This 
can sometimes be irritating even when 
the problem is simple and easily de¬ 
tected, such as in the case of a miss¬ 
ing part. It's the undetected errors that 
cause real inconvenience — such as a 
wrong element length, for example, or 
a hole drilled in the wrong place in the 
boom. It is very easy to assemble di¬ 
rectors on a Yagi improperly when the 
elements do not taper in a linear 
fashion. Nowadays most antenna man¬ 
ufacturers include mechanical draw¬ 
ings with element lengths and spac- 
ings clearly marked. After final anten¬ 
na assembly check carefully to see that 
all dimensions agree exactlyi If they 
don't, try to locate the source of the 
problem. If it is not obvious, contact 
the manufacturer and get the problem 
resolved before you put the antenna 
on a tower. 

Let me share with you some prob¬ 
lems I've encountered over the years 
so that you'll be alerted to things that 
can and do happen. One manufacturer 
copied another's design, forgot to cor¬ 
rect the element lengths for a different 
element attachment method, and there¬ 
fore had very high side lobes. Another 
drilled a boom improperly and thereby 
placed one director several inches off 
the proper location, causing high 
VSWR and poorer pattern. Another 
apparently had a mechanical reson¬ 
ance in the boom. The forward boom 
section would vibrate at certain wind 
speeds and eventually fall off because 
of metal fatigue. This was easily cor¬ 
rected by placing some weight inside 
the boom to dampen the effect. 

One manufacturer uses end caps on 
certain elements. Neglecting to use 
these or having them fall off after 
mounting causes VSWR to increase. 
Some manufacturers use connectors 
that are screwed in place; during as¬ 
sembly, check these to make sure they 
are properly tightened. Another recent 
problem was a connector plate that 
was reversed during manufacturing 
and hence caused the antenna phase 
to be reversed by 180 degrees. This is 
not a problem with a single antenna, 
but a null on boresight can occur when 
the new antenna is stacked with a pro¬ 
perly built model. 
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Most of these problems could have 
been caught prior to installation if the 
assembler paid attention to details, 
especially by cross-checking with the 
mechanical diagrams enclosed with 
the antenna. A VSWR check with the 
antenna mounted a wavelength or 
more above ground could also have 
pointed out other problems. Still other 
anomalies could have been noticed by 
testing the beamwidth, side lobes, and 
other parameters, using tests just 
described. 

summary 

In the past this information on deter¬ 
mining antenna performance has been 
scattered throughout many different 
articles, with the gain methods men¬ 
tioned, seldom used by Amateurs, 
buried in the math or appendicies at 
the end, with little explanation. I hope 
that this column has provided some 
practical guidance and that you will 
use it to compare one antenna's per¬ 
formance against another's. I'll refer to 
this information in future columns; 


good luck in selecting or evaluating 
your antenna! 
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Important VHF/UHF Events in May, 
1984: 

May 2: ARRL 432 MHz Sprint Contest 
May 4\ 0730 UTC r predicted peak of Eta 
Aqua rids Meteor shower 
May 4,5,6 : Tenth Annual Eastern VHF 'UHF 
Conference* Sheraton Tara, Nashua, NH. 
[Contact K1LGG for further information J 
May 5,6 : West Coast VHF Conference. 
Paso Robies, CA. (Contact K6HXW* Box 
493, Arroyo Grande, CA 93420.1 
May JO: ARRL 1296 MHz Sprint Contest 
May 12,13: EME Perigee weekend 
May 19: ARRL 6-meter Sprint Contest 
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no oo 

CN&JO 140 *50 MHf SWH^Pwi Mir 

129 00 

CN7208 1 H 150 MHJ IWRiPw Mir 

150 00 

ENCOMM (SANTECl 


ST 142, 222, 442, Alto StOCting K OK FM 2033 



Th# Handheld* Sllll Offering Th* Motl F*aIurea 
Call tor Vour Qlacourrl Price 


HAL 


Cfli 200 Computer in terrace 

1270 00 

CRl 100 Computer Interface 

225 00 

HYOAFN 


TH7 OXS 7EL TrlbanPei 

$439.00 

IH5MK2S5EL Iri&anrjB- 

389,00 

EnplOifti 14 Tritiander 

279,00 

CD45 6 5 ap M Roleloi 

129,00 

Ham IV 15 sq II. Rdtalor 

199,00 

T2X 20 iq H Ftotatur 

249.00 

Flee Shipping on all Crank up Towera 


ICOM 


IC02AT Now Available 

U15,00 

27A Ne* U lira Small 2M 

335,00 

271H 1Q0W All MpOn 

w 

471A Oelijie Baae Xcvr 

Cat 1 

751 UFlfmile Trahaceiyei 

1200.00 


Prices and kvadabittty Subject to Change 


TEN-TEC 2591 SANTEC ST 142 

AEA 


CP ire 04 Of VIC-20 Sotlware Package 

Call 

MP-20 or MP 64 Interface Packapt' 

H29 00 

AMT t AmiorfflTTYfCW 

449 00 

ALLIANCE 


HD73 [10.7 *q U.) RplelOr 

199 00 

U i ID Small Elevation Rota for 

49 00 

AMEfllTRON 


AL SO QSK Amp 

1599 00 

ASTRDN 


HS7A 5-7 Amp Power Supply 

149 00 

RS IQA 7 5-10 Amp Rower Supply 

59 00 

RS1ZA9-1Z Amp Power Supply 

11900 

RS20A 16 20 Amp Power Supply 

89 00 

HS20M 16 20 Amp wrmelor 

109 00 

RS35A 25-35 Amp 

135.00 

RS35M 2555 Amp wfmeter 

149 00 

RS50A 37 50 Amp 

199 « 

flS5£iM 37 m Amp wrmetnr 

225 00 

«0£N 


PC54OOO 2M mobile HQ 

1280 00 

BENCHER 


BY | Pad dim'B y 2 Chrome 

139 0049 00 



ICOM IC-27A 


25H Wilh Fr** Memory Backup Call 

745 Am*ji riQ T ran ace irtl 6 9 - 00 

■C ?AT 1215 00 

iATPlAJ Handhelds 235 00 

45A 4 * 0 MH/ 135 00 

R7SA Nf* & Improved fletenrSr Call 

KIM 


Oacal AfUflrunas m SlOCk Call fur Puce it 

KANTRQNlCS 

Th* Inttrlac# II Th* brand Haw eempufer Inltrlae* fer 
CW. RTTY, ASCIF, Software Available lor VIC20. CM. 


APPLE. ATARI, TR»C. THM 
Ami Qr Software Now Aval 1*01 a 
KEN PRO 

KR 500 £lev *1 ion ftol aTOf 1179 00 

LARSEN 

NLA t50 MfM5r8 Wivt? 2M Mt 13900 

MFJ 

1 220 Wry w Cempu tc r In ter Face W-'A M T OH Cal I 

Nu#CoiripuiDr itileHati! Cali 

3»3 VHF Con* to r Ht 136 00 

Vary L*rg# Slock of MFJ Product* Call lor DltCOunt Prtclnfl 
MIRAGE 

D24N 440 MHz Amp $ 179 00 

D101 ON 440 MH/ Amp 279 00 

81Q1$ 10 160 AmpfRrtamp 245 00 

03010 30160 Amp/Preamp 199 00 

SHUHE 

444 □ DeaH mic tsi 00 

TEN TEC 

The lantastic Gcusan Si020 00 

25U) Oscar T rn nnvnrl yyr * 425 00 

2591 ?M Handheld Available 

TOKYO HY POWER 

HL teOVSor lOflOOWPieamp 1295 00 

HL 10OV 25ITB0VY Preamp 2SS 00 

H L90U 10vftOW U H F AmpfPraam r- 305 00 

ML82V TCWBCW Preamp T30 00 

ML45U I0/45W UHF Amp/Preamp T75 00 

YAESU 

F T 900 Co mp u 1 pr A (dad X : v i Synl bt 11 ?d9 00 

FT 757GX Super 8uy 740 00 

FT 2O0R 2M Handheld 20500 

FT 726ft T riband Xcvr Can 

FT 203R New H T. Cat! 
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APPLIED INVENTION 

IM SOURCE JM lfc.B iUfl I tT*Tj V nm Mt_ 


114 Mm 17 SHr Hirtifl iwh u4 toll Rrtct t*t HJb* 

Wtll 1 I 00 Oj-*I CjJir VGTI20? 

MCF 1 tfT/MO? 

WGlI 201 MGFT 

itoieot 

l y» Uafd and FY*-Lftgi m C«rrnH CtUiog 


MTSU84SHI X MHQ MH!iUbrSW GjAS HI OW Watu*-, 
ICHfllOI ID * Ot 1 SfliW TH,r tltfllMftonfP 
FQ 1JIDV II bw 12O0Hr.U€Bl2OFW»5" 

1 0 UP 11 KF Ctftiploir *r w«t,rn! fl» 1 □ 4 &(l CHT tO 

Cm to «t*d Hr 12 S Gki hmilrtf *M l OSS 
fOWMIKF LWIMtH rr#nMf*o' 

* U*t I V <&£ t*sl tarn ^ultMU (U R1 DQj 


U TH£ HHMCl I* ttnew Urtrtrt* *irft* Acttiri F*1«n 

RS6?I progfvwrwd wUC ta4 £j(uotw jixI.o * "n 1 

R^«?titLJiiEJM:taft'PV-.tiA iKavimniflfiSCf 1 

IH?2 flwJfl utEtfi tKHiflf orogram™] 50 1 

t kn pyliyrta hHnatai H* 10' _ Mylf ibon note-, 1 

BmattTHMCi WISUKrt I.»#^ a«J AriinKf-p m 
hygn Qytput IR: IBS. ns Ptalwlwilf-'. * PI-hj^:- Sown-, 

mTsubhhi earn** mnn mMtWTWS foh m-iZTt 


HRF Ml irtimm ISC?»7>. Fl-7Grtf, 2 2J&M cr TDMJ 1 1 » 

AC H135 J*«l fimtfWMl Sw^nwi giJ J * _ 1 ' j ^ 

UHF 1«4 HKfffin Lai LHI 

Smil ygiui tunymffljng tjrpp t«W 

LMtfess feet. F«d1hfQuota _ 

trim we Munu tmhheas vu inowtsi q i 2 5 a 1 fl 00 i ^ 

»0 KIAUO CMAWt ftlTW TMHHIH jVft IROHU^i 0 6 9 W I 3 5* 

SVntflE TRIMMERS JohkIW £M?ipF Jilf 

F en W*WP p*Mmp Stripm fl M _ i 9 l i T 

Ihf-Tift f Metre HE 11 Pu»q» 1 SuS M-i.i*lun fryEfr*** fan penlff*- 

jm CUtfSD gNaW* K bwti 0 031 md 0 062 

£ f JeMt^on SttA DuOtatloni _ 

ftAJGFP 73W ita WGPO <296 \hr, 4 m Kil:. 


n: iw i y rviCL Sf «i f rm r:A tal DG m in mum i 100 

SlSAJKASTtflCAlftl Atfipplwt C:ASH Pi!£»y S% feiEMMl 
SI* ■ Rtius (UPSJ13 Ji Alt OTAR ITEMS J? SO rim Q>^| 
Ky STATE RESIOEWIS ADO 7*. SALES TAX _ 


fl 0.2 ROUTE 21 HILLSDALE* NY T2529 


R2000 

Gen. Cov. Rcvr. 
W/memories 


TS 430S 

Now a general coverage 
receiver/ham band trans¬ 
ceiver at an affordable 
price. 


2M & 440MHz "Dual-Bander 
25 watts on both bands. 

Cat! for YOUR low Price! 


TR 7950 

45 Watts! Multi-featured, 


TR 2500 


Full Featured 
2M Handheld 


UPS Brown Paid on 
TR 2SOO 


2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816*741-8118 


R-390A HF RECEIVER 


Famous military receiver 
™™ - covers O.S-32 Mlrz AM 

CW in 31 one Mn/ Hands 
using mcchanscal digital 
timing 455 Kh t IF; has 
tour Cotlins mechanical 
filters lor selectable 2-4* 
fl 16 Khz hand width IOC Khz call bra lor. BFQ No covers 
115/230 VAC 60 Hz lO'/j* 19x16*4". 9515s. Sh r (UPS 
In 2 pkgs i Used re para bte $215. Checked $335. 
Manual, partial repro $15, 

CV- 19 B 2 /TSC-Z 6 SSB CONVERTER, compat- 

itrie wilh ft 390A and other rec Used*reparable.$155. 

RYCOM R-2174/URR, selecNve voltmeier used 
by military as 1 0*420 Khz AM-LSB-USB receiver. 0 1 
3*10 Khz selectable bandwidth Built-in speaker 9x19x 
?", 25 lbs sh Used reparable $125, Checked $195. 
Prices F 0 B Lima 0 * VISA MASTFBCAflD Accepted 
Allow lor Shipping * Send ter New FREE CATALOG 64 
Address Dept HR • Phone: 419/227*6573 


FAIR RADIO SALES 

toti. I fURSKA * Bo» MOS ■ LIMA. OHIO ■ 45S05 


ALL BAND TRAP ANTENNAS! 


P RE TUNED' ASSEMBLED 
ONLY ONE NEAT SMALL 
ANTENNA TOFT ALL RA- 
NOSF EXCELLENT FOR 
APARTMENTS! IM¬ 

PROVED DE SIGN 1 


{fl TOR ALL MAKES AM- 
, ATEUR TRANSCEIVERS I 1 
i GUARANTEED FOR 2000 
WATTS SSB INPUT FOR 
NOVICE AND ALL CLASS 
AMATEURS’ 
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COMPLETE #11* GO n RG50U-S2 ohm ir>tl 

PL^SS coppiclof |r)iul*T4»». 30 H 300 tb l€it Micron *ml 

iup<mrti. earner confitciv *Nh ftiHIt In U^hcnlng ifmtd mi) 

itatl{ dLichirgi Low SWfl owr *M Hindi ■Tmoti tiiuely NOT 
NEEOEDl Ciri be Died n inverted V » ■ iknnn - Ln lllkt* on 
budding Lap* of owrow VoU The ONLY ANTENNA YOU WILL 
EVER NEED FOR ALL BANDS! NO BALUNS NEEDED1 

00-40-20-15-SO -- 2 lr*> -104 Tt -MotfeiyOOBUC S&9S5 
40-2 0-15-10 -2tfiP**54fl -Mod^i TOOIBUC *GeOS 
2Q-t5-l0m»tef - 2 l - up - 20ft - Model lOQTBUC V37.95 

SEND FULL PRICE FOP POSTPAID INSURED DEL IN USA 
(Cinfrl* tL 15.00 #HH fsjrf pdMfflt - flcHtlL [minim ett] Of 
ardtr uiH B VISA -MASTER CARD- AMER EXPRESS 
Ghttf number pml r, d>*t Ph T-30Q-23G-5333 4 JAM - ijPM 
wreh. den We ih«i in 2-3 dip* ALL PRICES M AY INCREASE 
SAVE - ORDER NQWl AH imtnnu gu*renteeO Tof T *e*r 

10 dev <nan«r bie4 tru M returned in r*e^ tondHwnl M*de in 

USA. FREE INFO AVAILABLE ONI Y FROM 

WESTERN ELECTRONICS ^ *1® 


July 28 thru Aug. 10,1984 

Our 25 ih year 

TAKE A VACATION WITH 
A PURPOSE THIS YEAR 

Join student* from around the world at 
OAK HII.l's 
SILVER ANNIVERSARY 

Session 

Over 25 years of successf ul teaching experience 
means upgrading K as easy as 1-2 V 

Your vacation is spent in the beautiful Blue 
Ridge Mountains ol Virginia with expert in¬ 
structors in friendly surroundings and wither¬ 
ed le n t accci m moda t ion s. 

Oak Hill also has a ham tab set up for all to use, 

< nurses offered are: 

Novice to (icneral 
General or lech to Advanced 
Advanced to I Kira 

leu rrt don *t j u.sf mem on ze the a ns wers to 

the exam questions. 


C L PETERS, K4DNJ. DirwlOf 

Oah Hill Academy Arnaleur Radio Session 

Bo* 43 

Mouth of Wilson.., VA 24363 
Name _ Call . 

Address ____ 

CityJStai e/Zip 


□cpi. AR‘ 5 


Ktarner, Nf6r#iki, 60S* 7 


^KENWOOD 









































The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc. 
does more than provide accurate rf measurements. Testing of 
transmission lines, antennas, connectors, fitters and related 
components can reveal unknown problems and assure 
optimum equipment performance. 

The 81000-AK Wattkit features this easy-to-read RF 
Wattmeter (pictured here), with its optional carrying case and 

an array ol elements and 
accessories. Coaxial 
Dynamics elements can be 
purchased separately for 
use in other manufac¬ 
turer’s Wattmeters. For 
mure information on the 
81000-A Wattmeter or any 
ol the complete line ol 
Coaxial Dynamics RF 
products and OEM com¬ 
ponents please contact 
Coaxial Dynamics, Inc. 


Wa 

t F 

1 1 

A t 

1 1 

a 

___ j 


COAXIAL 
DYNAMICS, INC. 

1521D Induilrial Partway. Cleveland. OH M135 • (216) 267-2233 
Onlside Olllo, WATS: IBM) Coaxial, Telei: 980-630 
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ORR BOOKS 


BEAM ANTENNA HANDBOOK 

by Bill Orr. W6SAI 

Recommended reading Commonly asked queshons like What is Hie besi 
element spacing 7 Can dillerem yagi antennas be stacked wilftout losing 
performance 7 Do monoband beams outperform tribanders? Lots of construc¬ 
tion protects, drag rams and photos 198 pages T977 1st edition 

RP-BA SoftbGund $7*95 

SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr, W6SAI 

Learn bow to build simple, economical wire antennas Apanment dwellers 
lake note 1 Pool your landlord and your neighbors with some ol Ihe "invis¬ 
ible antennas found here Weil diagramed 192 pages 1972 

□ RP-WA Softbound $7.95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr, W6SAI and Stuart Cowan, W2LX 

Contains lots ol well illeslrated construction projects lor veritcaL long wire, 
and HF/VHF beam antennas There is an honest ludgmeni of antenna gam 
figures informal ion on the besf and worst antenna locations and heighls. a 
long look at The quad vs the yagi antenna, information on batuns and how 
lo use them, and new information on the popular Sioper and Della Loop 
anfennas the fexl Is based on proven data plus practical, on the air expert 
ente The Radio Amateur Antenna Handbook wifi make a valuable and often 
consulted reference 190 pages 1978 

DRP-AH Soft bound $7.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

by Bill Orr. W6SAI 

The cubical quad antenna is considered by many So be the best OX antenna 
because of its simple lightweight design and high pertormanee You’ll 1 find 
quad designs Tor everything from the single element to the multi element 
monster quad, plus a new, higher gam expanded quad (X-Q) design 
There a a wealth ol supplementary data on construction, feeding, tuning 
and mounting quad antennas 112 pages 1977 

□RP-CO Softbound 16.95 

Please add $1 00 10 cover shipping and handling 

HAM RADIO’S BOOKSTORE 

GREENVILLE. NH 03048 


HOBBY KITS® 

EXPERIMENT — LEARN ELECTRONICS 
BUILD AND DESIGN YOUR OWN AM. EM* CW, 
OR SSB RECEIVERS,TRANSMITTERS AND ETC 
WITH OUR MINI-LINEAR CIRCUIT KITS 
All ktts Come Complete With Etched and Drilled Circuit Boards 
and All Pans Needed To Function As Described 


AFA-1 AUDIO AMP. LU 380 ' t ’*.*!!■. a 1(: iMV .If ' $4 95 

AFP-t AUDIO PREAMP Dull Ad0-G preamp f V ** r “ $3 95 

BMD-1 BAL, MIX.lmi4mm. 8- - -.h v :j.li-.■ 1 ■..■ $9.95 

DET-1 AM DET. JUT Errelope PttVVHN VEflb AQC . 1 .,t|. .1 $3.95 

DET-2 FM DET [ W 3pbS I- M Dtralpf '4SS 4- * ’ MM*? $7.95 

DET-3 SSB DET. LM 3496 SSB CHrtKlWI^MOiOSC lor OSC4f $9-95 

DET-4 D ET ECTO R CW 7 SSB uyn* # dual gate fET f ranyistar .95 

tFA-1 IF AMP CA 107H TO DB l,*" l iplon* A .*i* i* h/ . y H MH^J $6 95 
FLS-9 SSB FILTER O'MM/ 2 ' KHZBW * thU50 XAf \c,< * I $49-95 

JFA-2 IF AMP. CA3D2B iVb&Ga r. 1 UXiMHJOprjQna.AQC $6 95 

MBA-1 FREQ. MULT li/wd Dutpui Buitpr Mull *Arn0litar t o ,'yj MHZ $5.95 

OSC-1 CRYSTAL OSC, vm7 nm $3.95 

OSC-2 CRYSTAL OSC - te' j^ki .jutpu-t $4.95 

PSV-1 POWER SUPPLY w ,ir-.; „r d i- $7.95 

PLL-2 TONE DETECTOR lm^zpll Tonpoeipciw $5.95 

RF7 MIX-1 RF-AM P/MIXER Ga so, a ip^onr amfm- moomhz $7,95 

RF/M1X-2 RF-AMP/MIXER t^jhf am m .at i .so mhz $7.95 


VCO-3 VARIABLE HI STAB.OSC v*f»ef« fvwd MoiifeHM; -uipu 1, $7,95 
VCO-4 VARIABLE HI STAB OSC, Viijciqi tuned l'c-Z0 Win out ptf $7.95 

Add S2.00 For Shipping & Handling Send For FREE Brochure 
SEND S? OQ FOR F UL L MANUAL WITH ClflCUlT DIA GRAMS AND 
TYPICAL RECE IVER AND TRANSMITTER HOOK UPS 

MANY OTHER MODULES AVAILABLE 

MORNING DISTRIBUTING CO. 

P Q BOX ZfZ, HtALEAH, FLA 330H ^T77 


t]f' 
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Introducing Tri-Ex'S new DX-86 
— 86 feet lalt, 25 square feet in 
a 50 mph wind. 

Call you local dealer for details. 

FOB ADDITtONAI INFORMATION WRITE TO 


Caddeu Coil Coup. 

POULTNEV, VT. 0576T tKJMM-IO&B 

WEUKE TOWHDCOtLS—TRftiS 

cores FOB HOKIC0ILT 
Safdirv) S«ndflp 60 OfiP Riq 

OSfOci 7Bp l* t5 00 

QHP Trjwiunalth -?U WW1 M l* 

ARHI. Handbook p 350 * M 

Turi-li Tin 2'WAS 40 Vi-r-r TP^n 3 .miH***- 

OSTMay 7flp2i 5 ^ 

MiTVI MiSflr's Dream Heaver 

QST S«p 76p2l 13 1 * 

20 VPtr-r n.rnct f^mw.nm Rpi 

OST Apt '76 p l£ T &0 

Amplifier Inr M W H OftP Transit iiivct 

QST Apr 76 p >fl '3 BO 

Harmonic Fktiei (for above* per h»mi 5 00 

Ltm Frequency 

£9 Sep 79 p 23 

Fntvt rficUjde pontage 

BALUN5 

GdtPOWfiRinloyouf antenna See ARftL Hentfbftf* p MSv fr?0 

IKW 4 1 t*2 50 

;>KW 4 i 15 

IKW 6i.9i,ofn(Mw«l u 

2KW 6 i fl i, Of I 1 (pek must '5 *- 

KlOKW 4 1.61.91.011 l (ptekum-j 8 50 

Many uttwr mlwaaliog ™*l ^ ov NEW List 5C Vou uuat «nfl * 

Stamped OPvekWW to recede our C64 *Ul ful y* 124 


r!=Ex 

TOWER 

CORPORATION 

7182 Rasmussen Ave 

Visalia. Calif 93291 

P.O. Box 5009 

Visalia, California 93278 

(209) 651-2171 




When you decide on Tri-Ex 
you have many models to 
choose from. 


STACKED: 

Light, medium, heavy duty 
10 feet and up. 


CRANK UPS: 

Light, medium, heavy duty 
25 feet to 88 feet standard. 


SPECIAL TOWERS: 

Sky needle, Ctementower 
37 feet to 180 feet & higher 


Fox Tango 

Filters 


Your rig — ofd or new — is 
no better than its i.f. filter. 

TOP PERFORMANCE 

Fox Tango Filters contain eight 
specially treated discrete quartz 
crystals, unlike miniature ceramic or 
monolithic corner cutting designs. 
Give your set new fife with a Fox 
Tango implant or transplant. ITs a 
lot cheaper than buying a new rig 
with features you don't need and 
probably won'i use! 

VARIETY 


Fox Tango slocks superior CW, SSB. 
and AM filters for practically alt 
Yacsu, Kenwood, and Heath models. 
Also for Drake R 4C h 7 line; Collins 
7533 B/C, and some ICOMs. More 
than 80% of our fitters sell for $60. 
Most are designed for easy drop-in 
installation. For the others, com¬ 
plete instructions and all needed 
parts are included in the price. 


INFORMATION 


Tell us the make and model of your 
set. You'll gel the complete informa 
tion on FT (liters to fill optional 
spots, replace your present tired or 
inferior stock units or supplement 
them with Fox Tango Filter-Cascad¬ 
ing kits. If you phone you can order 
at the same time; we accept VISA/ 
MC or ship C O D. 


GO FOX-TANGO - to be SURE! 

Ask the ham who has one. 


FOX TANGO CORPORATION 

Box 15944 Dept H 
West Palm Beach FL 33416 
Telephone: {305J 683-9587 

Dealer inquiries invited 

v* 145 


When you purchase your tower from Tri-Ex, you 
can be assured that all welds have been done by 
certified welders, all construction and galvanizing 
has met ASTM standards, all towers have been 
constructed in precision jigs, all steel has been 
tested for carbon content and tensil strength. 


When it goes to shipping, John is ready. 
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DX 

FORECASTER 


Garth Stonehocker, koryw 


sporadic-E propagation 

In summer the overhead sun fills the 
lower ionosphere with ions which sup¬ 
port short skip propagation, even mul¬ 
tiple short skips. The geomagnetic field 
clusters these ions into cloud-like 
patches known as sporadic-E (E s ). To 
make best use of E s DX openings, 
which are enhanced from late May un¬ 
til mid-September, a short review is in 
order. 

E s is a thin layer of intense ioniza¬ 
tion about 60 miles (100 km) above the 
earth. It gives rise to strong, mirror-like 
signal reflections over short-skip dis¬ 
tances of 600 to 1200 miles (1000 to 
2000 km). Signals remain strong for 
about a half-hour up to a couple of 
hours after the onset of the first strong 
signals, on the average; they're gen¬ 
erally stronger than long-skip. Station 
location also determines how strong¬ 
ly the sunspot/geomagnetic distur¬ 
bances affect sporadic-E propagation, 
with mid-latitudes the least affected 
and equatorial and polar paths the 
most. The highest frequency propa¬ 
gated by E s occurs at local noon, since 
it follows the sun across the sky. How¬ 
ever, the highest probabifty of occur¬ 
rence is near sunrise and again around 
sunset. These two characteristics of E s 
affect short-skip openings differently. 
Openings on the higher-frequency 
bands occur near local noontime; the 
lower bands tend to have openings 
near sunrise and sunset. 


Because E s is related to the summer 
sun, the best locations for these E s 
openings are in the Northern Hemi¬ 
sphere from June through September 
and in the Southern Hemisphere dur¬ 
ing their summer, December through 
March. The best E s is on either side of 
the geomagnetic equator; it's especial¬ 
ly good where the geomagnetic equa¬ 
tor is furthest from the geographic 
equator and during geomagnetic dis¬ 
turbances. These special areas are 
Southeast Asia in the Northern Hemi¬ 
sphere and South America in the 
Southern Hemisphere, with the former 
the better of the two. 

To look for E s openings on the high¬ 
er-frequency bands, monitor beacons 
on 6 and 10 meters and CB channel 19. 
Also monitor unused TV channels 2 
through 5 for 6- and 2-meter openings. 
The lower bands don't need beacon 
monitoring because E s openings (sun¬ 
rise and sunset) are available most 
nights. 

last-minute forecast 

A slight solar flux increase, with the 
possibility of a few flares about May 
18th, shou/d enhance DX on the high¬ 
er-frequency bands (10-30 meters) the 
third week of the month. During the 
first and last weeks, look to the lower 
frequency bands (40-160 meters) for 
the best DX. Long periods in which the 
geomagnetic field will be disturbed are 
expected around the 1-9, 13, 23-26, 
and 31st. 


An annual eclipse of the sun begins 
on May 30 at 1354 UTC near Hawaii, 
but stretching from the equator to 
Canada. It then crosses the Americas 
to Europe, stretching from northwest 
Africa to Norway, where it ends at 
1935 UTC. Maximum duration is 62 
seconds as it swings through the path. 
You might try some DX propagation 
experiments and compare your results 
to propagation or DX the day before 
and after. 

The lunar perigee and full moon, of 
interest to moonbounce DXers, occurs 
on the 12th and 15th of this month. An 
Aquarid meteor shower of interest to 
meteor-scatter and meteor-burst 
DXers peaks between May 4th and 
6th, with rates of 10 and 25 per hour 
for the northern and southern hemi¬ 
spheres, respectively. 

band-by-band summary 

Six meters will provide occasional 
openings to South Africa and South 
America around local noontime by 
short-skip E s . 

Ten and fifteen meters will have many 
short-skip E s openings, and long skip 
during high solar flux to most areas of 
the world during daylight. Some trans- 
equatorial openings associated with 
disturbed ionospheric conditions may 
occur in the evening hours. 

Twenty , thirty, and forty meters will 
have DX from most areas of the world 
during the daytime and into the eve¬ 
ning hours almost every day, either 
long-skip to 2500 miles (4000 km) or 
short-skip E s to 1250 miles (2000 km) 
per hop. The length of daylight is now 
approaching maximum, providing 
many hours of good DXing. 

Thirty , forty , eighty , and one-sixty 
meters are all good for nighttime DX. 
On many nights 30 and 40 meters will 
be the only usable bands because of 
thunderstorm QRN, but signal 
strength via short-skip E s may over¬ 
come the static when E s is available. 
Although E s is scarce in May, it should 
occur often the following two months. 

—- 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during 'normal' hours. 
*Look at next higher band for possible openings. 
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And you can see it—in color—again and again 
when you own the N2NY Ham MasterTapes. 



The N2NY Ham MasterTapes give you a basic 
grasp of concepts that build theory background not 
only for passing the FCC tests, but for understanding 
electronics. 

The hobby has long needed better, clearer, high- 
tech teaching aids to help newcomers into our wonder¬ 
ful world of Ham Radio. 

These six-hour tapes cover completely all the ma¬ 
terial needed to understand Novice and Tech/General 
Theory and operations, and include the new 200-ques- 
tion FCC syllabus used beginning September 1983. 

Only $199 95. Order direct and specify Beta or VHS 
format. Call or write: Larry Horne, N2NY 


Ever see a cap discharge in slow motion? You will on 
Ham MasterTapes. Ham MasterTapes can perform the 
dozens of complicated demonstrations necessary for a 
beginner's understanding of Ham Radio Theory 

Finally, a step-by-step course in Ham Radio Theory 
is available on color videotape. The Larry Horne N2NY 
Ham MasterTapes video course is a unique, effective 
teaching technique expertly produced by New York's 
leading professionals in studio and field videotape 

□ Video Graphics highlight important details. 

□ Carefully worked-oul demonstrations on video avoid 
the problem of getting complex gadgets to work on 
command in front of a class 

□ Working examples of every ham 
radio component, device, or system 
covered in the FCC guide can be 
clearly understood. 
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Ham MasterTapes 

136 East 31st Street 

New York. N Y 10016 212-673-0680 


t 1903 N ? N r PfoJucl tons Inc 













Get Your Best Deal. .. 
Then CALL US . . . TOLL FREE 


1 - 800 - 238-6168 

■« M p% When you call, ta 

^KENWOOD (Ask for MARSH/ 

^ 1 m k a ■ ■ —■ ■ ■ A m -rnm *»■ m-m. m-m. A * n J 


(In Tennessee, call 901-683-9125) 


Alter the sale, 
it’s the service 
that counts! 


When you call, talk to a Qualified Ham Operator! 
(Ask for MARSHALL, KU40, or BILL, W4TNP) 

RIZED DEALER FOR; Kenwood, ICOM, WE 

■ » up i a a (“ a ujvaah WW Biew 


AUTHORIZED DEALER FOR: Kenwood, ICOM, UUB 

Drake, Ten-Tec. Santee, MFJ, Astron, AEA, Mirage, ** ™ 

B&W, Hustler, Cushcraft, Larsen, Hy-Gain, and TRAQPI 
others,... PLUS CURRENT USED GEAR B 

. _ _ _ Calltor tree appraisal 


Memphis Amateur 
Electronics, Inc. 

^ KArt rwH <n' 


1465 Wells Station Rd., Memphis, TN 38108 


Monday-Friday, 9 to 5, 
Saturday 9 to 12 (Central Time) 
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i ALUMA TOWER CO. 

A BOX 2806HR 

a VERO BEACH, FLA, 32960-2806 


I by ALUMA 

HIGHEST QUALITY 
ALUMINUM ,, 

Kr * TELESCOPING fCRANK-uPr 
MOM r S&H * GUYED (STack-upj 
• TILT OVER MODELS 
Easy to install. Low Prices 
Crank-ups to 100 ft. 


EXCELLENT FOfl 
AMATEUR COMMUNICATIONS 


Over 36 typi^s aluminum 
fln<j steel towers mucie 
spec-iis designed and 
made—write lor details 


SPECIAL 

Four Section SO Ft. 
Vin Wountad Crank-Up 
Alum* Tower 




This l^ublication 
is available in 
Microform. 


STATE OF 
THE ART 

The 1984 Edition of The Radio 
Amateurs Handbook carries on 
the tradition of the previous edi¬ 
tions by presenting 640 pages of 
comprehensive information for the 
radio amateur, engineer, tech¬ 
nician and student Paper edition: 
$12 in the U.S., $13 in Canada, 
$14.50 elsewhere. Cloth: $17.75 in 
the U S., $20 elsewhere. In 
U S. funds. 


l niuTsity Microfilms 
I ntmiatiotial 

Howl m.’imJ jil.:.ir*irtul iiilmnnulKni 

Jl« _ _ 

War*__ - 

trnl urn h rft,-- 

$lmi_ 

Srjif /ip- 

Hti Numh /eft' k.'-ni 
ih-tit I"H 

•\iin Alt** Mi JHHH’ 


THE AMERICAN RADIO RELAY LEAGUE 
225 MAIN ST- 
NEWINGTON. CT 06111 
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COMPANY 


NtoxlH HF6V ComplaioCy nupniH l >Mihliiwti.l urtg 
00 ff"’. .1 lN I(ip4uft 30 M If Ffi-ri, Oul^flV'Th ,iiuj 

6 LMii tf] rrau tf«fttc4li di| comgunitilR w/ft TFiiju^ndt 

m 11■**■'■ wurklWldo vr« i> DrHumtsfit HI 1 160 m&iar 

■ *)h<-ur now NJlr, jJi j k*t* r*‘Et>, nf bu m VVAHC 

l-uirHl'. omrfHj Wioft Ho*ghl 20 It ? S fjuytrtQ 

»V7l M“(]i nii-c 1 »n rrM^:i1 invlBltqtiCK^ 


Mi nil I M(I V IrnflilKMiU ' L.M1 if i.LliH'H I,nl I ulUrnfiSF 
tffltn vitiT>r<il l-nf 2 iiwIpts having the* beiity* gnul iiB 
iiimi nfS 1 ' Tviw". t iuI ifw* tuM«iriicKl rrumbera 
|jliup :,en !KimhiHowa lln>rntihilt» Inramrini ijuHrDkturi 
hy ir'tBiitiTt jp it iru mil* wrvurn iilrunujlh ift h^jTi kArintl* Nf> 
< i"K ii'l.ipfit , inIn.»n udpustMtHti 

■ 1 , 1 mm,, m(((H fra r.omuldh) DC grouudtlK) .ithI 
ii iwi-m l krtRilili- SWH Heighl 9 6 It 2 96 PTHflrau 


l , Mai|ri ^MCV 5 Super Tr r “ Sdina 

t ' A '■ rlffv.1 rKTH*d r,-Fij,.'fihS H JV ITii* |f.»h J'ML'.V IHiC ,» 

; f Il» l■ wev^i'Figth Ml Ira vviih .Hldiunntll 

- pliaAtng shh-Ihh* fra .biifMiHri.il 
l|ftin H ‘ rk J h| ^ H/4 Btiwisr» 

AM By 1 TFRNUT ANTENNAS us** itHnhrtB Until 
r-.,fflw,inn Bfvi iirn quarfinttmcJ fo* «full yfuM I qi furl her 
intoHti.HiotiDfillmiti iruJoUvra BUTTEHNUT products 
WFilt' fra our FREE CATALOG 1 


never before 
available m 
one handheld. 


* Memory Lockout permits lht j scanner to 
temporarily bypass channels for quick 
locknut of busy frequencies, yn tel a in (hem 
in memory for normal operation on demand 

* 10 Memories with stored pflsei Channel 0 
accepts any non-standard oUsei * Modifiable 
Band Scan without complete 
reprogramming Scan any sechon of the 

l >a ntl within u ser defl n ed u p per and I i > w er 
limits in steps of 5 t JO, 15, 25, or 30 kHz.. 
Change step size, upper and lower I i mils 
independently. Manual Scan also up or 
down, in 5 kHz steps * Selectable Skip or 
Hold * 2.5 Watts or A Walts * Covers 
143,5-148.995 MHz * LCD Readout with 
Back Light * Quick-Release 450 mAH 
Nl-CAI) Battery Back * 16-Ke> Dual Tone 
Encoder, built-in * LED shows battery 
status and transmit mode * Designed and 
Manufactured in Tennessee And il carries 
the lammifl TEN-TEC one year warranty. 

Pul il to work for excellent 2 meter 
performance. 

See your Ten-Tec dealer or write for 


details. 


iran 


TEN-TEC jc 

SEVIERVIUE. TENNESSEE 11111 


BUTTERNUT 

ELECTRONICS 

*05 £. MARKET STREET 
_LOCKHART. TX 7864* 


Made in (he U.S.A. And it’s priced ri^ht. 


The Ten-Tec 2591 offers 
everything you’ve ever 
wanted in a 2-meter 
handheld. 


SPLIT- 
BAND 
SPEECH 
PROCESSOR 
KIT $69.95 


hr 8/79 


Ulus. S 2 .M shipping S handlmrj 


PUNCH THRU THE PILEUPS 
WITH 10X MORE TALK POWER 


Increased talk power: Up to 

15 dB. adjustable (10 dB fee 
ommended under most oper¬ 
ating conditions) 

Frequency response: 350 
Hz — 2 4 kHz at 3 dB down 
(200 Hi - 3 kHz at 12 dB 
down) 

Harmonic Distortion: Less 
than 12% at 1 kHz with 10 
dB dipping 

Requires 12 Vdc at 200 mA 


AISO IN STOCK: 

Kits br HF, m & UMF 
Test Equipment Kits 
To Fends. Rods & Beads 
Resistors & Capacitors 
Antenna Components 

See Catalog 


1984-55 CATALOG 50f 

RADKXMT 

Box 411H, Greenville, NH 03048 
(603) 678 1033 
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Starting today, we're standing the 
scanner radio on its ear. Because 
we've forged ahead—way ahead- 
in radio frequency and digital 
technology. 

Introducing the 
Bearcat® CompuScan™ 2100. 

It’s the first scanner radio 
designed to put the power of a 
personal computer to work for you. 
Now you can scan up to two hundred 
channels. Stack levels of priority so 
you’ll hear vital calls in order of 
importance. Automatically search, 
store and count transmissions for 
accurate "pictures" of activity 
within frequency limits you select. 

And with automatic video memos 
you'll know more than you've ever 
known before. The channel user, 
special codes, jurisdictions, phone 
numbers, alternate frequencies— 
any information you’ve pro¬ 
grammed is automatically 
displayed when the channel 
is active. 

With ten bands including 70- 
centimeter, 2,6 and 10 meter 
FM Amateur, Military Land Mobile, 
AM Aircraft, plus Low, High, 

UHF and UHF-T bands. 

For a real earful—and eyeful— 
see your Bearcat scanner dealer. For 
the name of the dealer nearest you, 
just call 1-800-S-C-A-N-N-E-R. 
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TS-430S IF filter mod 

The Kenwood TS-430S allows for 
great flexibility in selecting different IF 
filters. It comes with a 2.4 kHz (6 dB) 
wide filter for SSB and CW and has 
a slot for both narrow SSB (1.8 kHz) 
and narrow CW (either 270 or 500 Hz) 
filters. In addition, a 6 kHz wide filter 
is available for AM. 

The filters are automatically selected 
according to the mode selection (CW, 
USB, LSB, etc.) and according to the 
narrow/wide switch. One limitation of 
this is that the narrow CW filter can¬ 
not be used in the LSB mode. Most 
RTTY operation with this rig will be 
done in the LSB mode, and having a 
narrower filter would reduce the 
effects of QRN and QRM. 

The original circuit (fig. 1A) uses a 
diode switching approach to select the 
appropriate filter. Connector No. 27 
(may be labeled No. 29 in the instruc¬ 
tion manual) comes from the narrow/ 
wide switch on the front panel. Either 
of the control lines SSW or CWW go 
high in the wide position, depending 
on the mode (SSB or CW respective¬ 
ly). Similarly, SSN or CWN go high in 
the narrow position, according to the 
mode selected. These control lines 
connect through resistors (and some¬ 
times diodes) to the appropriate IF fil¬ 
ter. A modified circuit (fig. IB) is 
shown which allows for the use of the 
narrow CW filter in the SSB mode. In 
the LSB mode, in particular, this filter 
ends up being centered around an 
audio frequency of about 2 kHz, which 
is ideal for RTTY interfaces using audio 
tones in that area. The IF shift control 
can be used to adjust this frequency, 
if necessary. 

In normal transceiver operation, 


switching from CW or SSB often re¬ 
sults in the narrow position selected in 
the SSB mode. If no narrow SSB fil¬ 
ter is installed, the IF section is simply 
left open and no signals can be heard. 
The suggested but untested circuit 
shown in fig. 1C will enable the wide 
filter in SSB mode regardless of the 
narrow/wide switch position. 


CONNECTOR 
NO. 27 





fig. 1. (A)Originat circuit selects the ap¬ 
propriate narrow filter depending on 
whether the transceiver is in SSB or CW 
mode. (B)Modified circuit allows for nar¬ 
row CW filter to be used in both CW and 
SSB modes. (C)Suggested circuit for 
enabling the wide filter in SSB/narrow 
mode. 


To locate the appropriate area inside 
the transceiver, follow the instructions 
for installing the optional filters. R7 and 
R8 are located towards the rear of the 
IF filters. The ends of R7 and R8 near¬ 
est the rear of the transceiver go to 
connector No. 27. (Be careful in un¬ 
soldering the resistors because the 
printed circuit board traces are 
delicate.) 

Robert A. Witte, KB0CY 


short circuits 

PL tone generator 

In the April, 1984 article, "A Pro¬ 
grammable PL Tone Generator," 
the component labeled "C7" in the 
upper left-hand corner (immediate¬ 
ly below "U7") of the parts place¬ 
ment diagram (fig. 5, page 56) 
should be labeled "CT7." 

RF synthesizers 

In the three-part series "RF Syn¬ 
thesizers for HF Communications," 
(August, September, October, 
1983), three corrections are re¬ 
quired. First, the labeling of the ver¬ 
tical axis in the phase noise plots in 
figs. 15 and 20 of Part 2 (Septem¬ 
ber) and fig. 13 of Part 3 (October) 
should read "P n dBc (IN 1 HZ 
BANDWIDTH)." 

A second error appears in the last 
paragraph of the September article 
(page 50) and under "Using Bode 
Plot" on page 26 of the October 
issue. The open-loop unity gain fre¬ 
quency (fpo ) is not exactly equal to 
the closed loop 3 dB frequency (/j?). 
While it is a reasonable approxima¬ 
tion, the two are more accurately 
related by: 

fpo/fb ==_ 

+ V ( 212)2 -fl 

V 2V + 1 + V (2k 2 + l) 2 + 1 

This difference is caused by the 
fact that at open-loop unity gain, 
the phase lag is not exactly 90 de¬ 
grees. The closer this lag approach¬ 
es 180 degrees (i.e., damping de¬ 
creasing), the larger the difference 
between the open-loop unity gain 
frequency and closed-loop 3 dB fre¬ 
quency. (This ratio is approximate¬ 
ly 0.755 at | = 0.707, 0.829 at | = 
1, and 0.943 at | = 2.) 

Finally, in fig. 9 of Part 3 (Oc¬ 
tober) a 0.01 gF capacitor should be 
connected between pins 2 and 6 of 
the NE5534 op-amp (as described in 
the text). 
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MODERN DICTIONARY OF 
ELECTRONICS - 6th Edition 

by Rudolf Graf 

This book should be in every ham’s library. It has 
over 20,000 terms unique to electronics and other 
closely related fields. 3000 additions to the 5th 
edition and twice the size of the 1st edition! From 
A or angstrom to zoom lens, you’ll find it in this 
updated dictionary. 6th edition, ©1984, 1152 
pages. 

□22041 Hardbound $39.95 


TTL COOKBOOK 

by Don Lancaster 

Despite the advent of CMOS, there is still plenty of 
design work being done with TTL circuitry. This 
book gives you a broad overview of exactly what 
TTL is, how it works and is full of design ideas 
and practical circuits. Some areas that receive at¬ 
tention are, flip-flops, clocked logic, counters and 
counting techniques, noise generators and much 
more. You also get a complete discussion of prac¬ 
tical TTL applications including digital counter, 
events counter, stopwatch and voltmeter to name 
just a few. ©1974, 1st edition, 333 pages. 

□21035 Softbound $12.95 

ACTIVE FILTER COOKBOOK 

by Don Lancaster 

Active filters are unique combinations of integrated 
circuits, resistors and capacitors. They give excel¬ 
lent performance from sub-audible to ultrasonic 
frequencies. And they are relatively low in cost, 
simple to design and construct. This book is writ¬ 
ten for the user and will help you tailor filters to 
specific needs or applications. Ten chapters are 
full of helpful information and are illustrated with 
plenty of drawings and circuits. ©1975, 1st edi¬ 
tion, 240 pages. 

□21168 Softbound $14.95 


Ham Radio’s 
BOOKSTORE 




A 



CMOS COOKBOOK 

by Don Lancaster 

CMOS is today’s state-of-the-art! it’s low cost, 
widely available and uses an absolute minimum of 
power. It’s also fun to work with and very easy to 
use. The CMOS Cookbook is written to help you 
use CMOS and is chock-full of practical circuits 
and does not dwell on math or heavy theory Eight 
chapters cover just about every aspect of CMOS 
usage. Projects include high-performance op-amps, 
TV typewriter, digital instruments, music synthe¬ 
sizers, video games and more. ©1977, 1st edi¬ 
tion, 414 pages. 

□21398 Softbound $13.95 


DESIGN OF OP AMP CIRCUITS 

by Howard Berlin, W3HB 

Op amps are a versatile and inexpensive integrated 
circuit. They can be used for linear amplifiers, dif¬ 
ferentiators, integrators, voltage and current con¬ 
verters, comparators, rectifiers, oscillators and 
more. The text includes 37 different uses and ap¬ 
plications for op-amps. Ten complete chapters 
detail just about every facet of the op-amp in an 
easy-to-read format. Beginners will find this book 
helpful in understanding exactly how an op-amp 
works. 1st edition, ©1977, 221 pages. 

□21537 Softbound $11.95 


DESIGN OF ACTIVE FILTERS 
WITH EXPERIMENTS 
by Howard Berlin, W3HB 

Here’s an excellent introduction to the theory, im¬ 
plementation and design of active fHters using the 
741 op-amp. This book starts the reader with an 
introduction to the 741 op-amp and then pro¬ 
gresses to filter design basics. Also covered are 
first order low and high pass filters, second order 
voltage controlled voltage source filters, second 
order multiple feedback filters and more. Through¬ 
out the book, experiments are given to enable you 
to gain first hand experience on just how each fil¬ 
ter operates. Great for all levels of electronic inter¬ 
est. 1st edition, ©1977, 239 pages. 

□21539 Softbound $10.95 


DESIGN OF PHASE LOCKED 
LOOP CIRCUITS WITH 
EXPERIMENTS 

by Howard Berlin, W3HB 

Due to prohibitive costs, the phase loop circuit did 
not become widely used until the development of 
the monolithic 10 and the incorporation of com¬ 
plete PLL circuitry inside these solid state devices. 
This book serves as an introduction to the theory, 
design and implementation of PLL using a variety 
of TTL and CMOS devices. Opening with an intro¬ 
duction of PLL, this book covers in a basic build¬ 
ing block approach, the phase detector, voltage 
controlled oscillator and the loop filter. Appendices 
include manufacturers design information and de¬ 
scription of breadboarding techniques. Experiments 
are included to ensure the reader fully understands 
PLL design nuances. 1st edition, ©1978, 255 
pages. 

□21545 Softbound $10.95 


1C OP AMP COOKBOOK 

by Walter Jung 

This second edition is broadly updated in terms of 
device coverage. It includes the latest in state-of- 
the-art developments such as J Fet and MosFet in 
both single and multiple formats. This cookbook is 
edited into three basic parts. Part I introduces the 
1C op amp and discusses general considerations. 
Part II covers practical circuit applications. Part III 
is an appendix consisting of manufacturers and 
data sheets and other pertinent information. With 
the same clear, easy-to-read format of the first 
edition, you’ll find the wealth of information, as 
well as over 200 practical circuit applications, to 
be invaluable. ©1980, 2nd edition, 480 pages. 

□21695 Softbound $15.95 

SOLID STATE CIRCUIT FILES 

by Ed Noll, W3FQJ 

These two volumes are full of interesting circuits. 
Volume 1 covers in three major sections; bipolar 
transistors, field effect transistors and linear inte¬ 
grated circuits. Volume 2 has two major sections; 
transistor logic digital circuits and CMOS circuit 
design. Over 60 basic and more advanced circuits 
allow for experimentation and study. Wherever 
possible, low cost devices are used to facilitate 
breadboarding. Ideal for schools or home study. 
Both editions ©1980, 1st edition. 

Vol. 1 Bipolar Transistor FET and Linear 1C 

□21753 $8.95 

Vol. 2 TTL and CMOS Circuits 

□21754 $8.95 

MICROPROCESSOR CIRCUITS 

by Ed Noll, W3FQJ 

Volume 1 presents basic concepts and fundamen¬ 
tal circuits of microprocessor systems. Volume 2 
presents microprocessor I/O circuits and program¬ 
mable controllers. Each volume is written and 
edited in an uncomplicated manner. By using the 
experience gained from these books, the reader 
can progress to higher levels of computer com¬ 
plexity with a minimum of problems. Every at¬ 
tempt is made to keep costs down so that experi¬ 
mentation is facilitated. Both books, 1st edition, 
©1983. 

Vol. 1 Fundamentals & Microcontrollers 

□21877 $9.95 
Vol. 2 I/O Interfacing and Programmable 
Controllers □21977 $9.95 

ELECTRONIC PROTOTYPE 
CONSTRUCTION 

by Stephen D. Kasten 

Here’s a great book for either the beginner looking 
to try electronic prototyping for the first time or 
the expert looking for a handy reference guide. 
Areas covered include wire wrap and related tech- 
iques such as solder pad and pert, board asembly. 
When rough schematics are converted to PC 
boards, this book will help you through all the pit- 
falls of PC board design. It will also give you 
handy tips on how to make PC boards simply, 
with a minimum of fuss. Finally, when the project 
is nearing completion, you must consider packag¬ 
ing or how to put it all together in an attractive 
but functional package. Great reference book! 1st 
edition, ©1983, 399 pages. 

□21895 Softbound $17.95 
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SATELLITE CONTROL CABLE 


, ? 


3 TYPES AVAILABLE!}! 


AVAILABLE 
IN 250-500-1000 
FT. ROLLS 
OR BY THE FOOT 


TYPE 1 

(General Purpose! 

1 — RG59/U 96% 

Copper Braid 
5 @ 22-Gauge 

2 @ 22-Gauge 

Shielded plus 
Tinned Copper 
Drain Wire 
2 @ 18-Gauge 


TYPE 2 

(MTI) 

1 - RG59/U 96% 
Copper Braid 
2@ 12-Gauge 
3@ 18-Gauge 
3 @ 20-Gauge 
Shielded plus 
Tinned Copper 
Drain Wire 

3 @ 22-Gauge Shielded 
plus Tinned Copper 
Drain Wire 


TYPE 3 

flntersat) 

-RG59/U96% 
Copper Braid 
@ 12 Gauge 
@ 18-Gauge 
@ 22-Gauge 
Shielded plus 
Tinned Copper 
Drain Wire 


Designed for easy, one-step installation, providing the 
required cables tor most earth station equipment .., all 
in a direct burial jacket, 


Only Nemal offers the quality construction BG59/U 
copper shielding made to mil spec JaN C-17,12-gauge 
conductors, tinned copper drain wires, and a true direct 
burial jacket. 


T 

U 


* complete 

MULTICONDUCTOR 

UNE 

• PRICING 
AVAILABLE FOR 
ALL QUANTITIES 


AL ELECTRONICS. INC. 

12240 N.E. 14th AVE., NO. MIAMI, FL 33161 
Telephone: (305) 893-3924 

* Also available; Complete line of coaxial and mufti-conductor 
cables, top-quality connectors and SMATV equipment 

FRANCHISED DISTRIBUTOR KINGS CONNECTORS AUTHORIZED AMPHENOL DISTRIBUTOR 

* Cali Of write for compete deafer pricing 
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■ WE LL BE GLAO TO 
CUT ANY OF OUR 
CABLES TO MEET 
YOUR EXACT LENGTH 

requirements 



Get the news 
As it happens 


0 
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Westlink Report is your source for information on all 
the late breaking stories in the exciting world of Ama¬ 
teur Radio. Westlink Report summarizes the news 
that will impact the future of Amateur Radio. Westlink 
digs into its stories and gives you the latest from New¬ 
ington summarizes the actions of the FCC t reports on 
the important international news, keeps you fully in¬ 
formed about space and AMSAT news and much, 
much more. 

Subscribe to Westlink Report today. Be informed. 
Don't be surprised by the latest developments in this 
fast paced hobby, 

26 issues ju§t $22.50 per year U.S., Canada, Mexico 
$42.50 per year Air Mail 

^ESTLINKks’ort 

11119 Allegheny Street 
Sun Valley, CA 91352 
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Hairy Electronics 

The Meet in Electronics 

500 LEDYARD STREET 
HARTFORD, CONN, 06114 
M Phone 203-527-1881 



More Details? CHECK-OFF Page 148 
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RADIO WAREHOUSE 

Division of HARDIN Electronics 


NO FRILLS — JUST LOW PRICES 

• KENWOOD 


TS 430 
HF $ Call 


YAESU 


TR 2500 

2 m 285.00 


TW 4000 
CJHF/VHF $Call 


• OlCOM 


FT 980 
HF $Call 

FT 757 
FT 726R 


V 


2AT 

2M $219 


$ CALL 
$ CALL 


IC-745 

IC-02AT 


1C-751 
HF $Call 

$ CALL 
$ CALL 




For information on our other lines ... 

CALLTOLL FREE 

1 - 800 - 433-3203 


IN TEXAS CALL 817-496-9000 
5635 EAST ROSEDALE 
FT. WORTH, TEXAS 76112 


BIRD Wattmeters 

Authorized BIRD Distributor „ 


Complete inventory of ail 
Bird wattmeters, dummy 
loads, switches, carrying 
cases and accessories 

Order by phone 
1-000-431*7777 
In Ohto call 216 828-2071 

Free shipping wiEh 
certitled check orders, 


All BIRD Elements In Stock 

5A through 1Q00E 
elements (5W - 1000W; 
25*1000 MHz) $40 _ 

5CH through 1000H 
elements 150W - 1000W; 

2 MHz 30 MHz J59 

2500H and 50Q0H elements 
(25QOW and 5000W; 

2 MHz 30 MHz $75 


Model 4381 
*695,00 


Modem 

*162.00 


PARAMOUNT- 


COMMUNICATIONS ELECTRONICS 

PO Box 506, Burnett Ave., Dalton, OH 44618 


fcAM 


MAKI UTV1200- $ 499 9S 
MAKI 20W AMP - *430°° 


MICROWAVE MODULES 

432 / 435 TRANSVERTERS 
432/1296 YAGI-18 + dB 


0-10 TRACKING PROG. 

TIMEX/ZX-16K 
Vic-Basic $12.95 

Also Avail. W/RS8STS 


see the Timex/zx autotrak 
ROTOR CONTROLLER AT DAYTON 84 
SASE for full details 


5717 NE 56th, SEATTLE, WA 98105 
206 - 641-7561 v- m 


DRAKE R-4/T-4X 
OWNERS AVOID 
OBSOLESCENCE 

PLUG-IN SOLID STATE TUBES! 

Get state-oMhe-art performance 
Most types available 

INSTALL KITS TO UPGRADE 
PERFORMANCE! 

* BASIC Improvement 

* Audio Bandpass Filter 

* Audio 1C Amphfier 

TUBES $23 PPD KITS $25 PPD 

OVERSEAS AIR *7 

SART0HI ASSOCIATES, W5DA 
BOX 837085 

RICHARDSON, TX 75083 

214-494-3093 ►- 198 


QUADS — TOWERS - QUADS — TOWERS -- QUADS 

* 

I 

v> 

I DO YOU WANT THE STRAIGHT 
o DOPE ON QUADS? 

i Dope on verticals, dipoles, mini quads, 
jj! Yagis. including comparative performances? 

Q Without pulling any punches. 

*7 Our references are ANY AMATEUR WHO 
a USES A SKYLANE QUAD 

^ Our prices arfl Wwer lhan any comparable 
-% Quad or lower 

° Dope on quads halt a buck, and dope on 
^ BOTH towers and quads for a buck Charge 
^ due to increased cost Qf postage and printing. 

| SKYLANE PRODUCTS 

359 Glen wood Avenue 
S Satellite Beach, FL 32937 

| (305) 773-1342 I 

- sovno - susmoi - sovno — s«a«oi — savno 

✓ 209 
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Use GDO, noise or RF bridge 
to determine resonance 


matching dipole antennas 


This article describes how to use a grid dip oscillator 
(GDO), RF bridge, or noise bridge to measure an 
antenna's resonant frequency and its resistance at 
resonance. While the article specifically addresses 
dipole antennas, the procedure described is applicable 
to any antenna, and is meant for those Amateurs who 
wish to feed antennas directly without the need for 
a transmatch or other matching device. 

cutting to formula 

The starting point for finding a dipole's 
length is: 

t _ 468 

L ~ f 


resonant 

(1) 


where L = length in feet 

/ = frequency in MHz 

This length allows for "end effects Specific height 
above ground, length-to-diameter ratio and proximi¬ 
ty to other objects (particularly conductors) also in¬ 
fluence the resonant length. 

As an example, a recently erected 10- and 15-meter 




dipole cut to formula had to be adjusted by removing 
six inches from one dipole and adding even more to 
the other. These are appreciable changes in 33- and 
22-foot dipole lengths — about 2 percent. These length 
changes also represent about a 2 percent frequency 
variation: 280 kHz on 20 meters and 420 kHz on 15 
meters. These changes are about as large as the bands 
are wide! Even though the resonant frequency of the 
antenna is "off," this information is still useful in deter¬ 
mining correct length by working with "percentages." 
For example, if you find that the resonant frequency 
of the antenna at its operating height is 2 percent low, 
correct by reducing the overall length of the antenna 
by approximately 2 percent. Because this change is 
still relatively small, the 2 percent reduction can be 
made to one side only. 


eliminating feedline ambiguities 

If possible, it's best to make measurements at the 
antenna terminals directly (fig. 1). If you try to 
measure the resonant frequency of the antenna from 
the transmitter end of the cable, you'll see a combina¬ 
tion of effects related to the antenna, feedline, and 
matching devices between the antenna and yourself. 

However, if your feedline is a multiple of an elec¬ 
trical half-wave at your antenna's resonant (and 
desired operating) frequency, the feedline will reflect 
the antenna's characteristics at its input end (at the 
transmitter) (fig. 1). This way the antenna can be 
checked at its final height. To do this, determine the 
approximate feedline length using eq. 2: 

F 492 • V f 


'A/2 


/ 


( 2 ) 


where Lx /2 > s electrical half wavelength in feet 
V F is velocity factor (between 0 and 1) 
/ is frequency in MHz 


Because the velocity factor of cables can vary from 
manufacturer to manufacturer, and even within the 


By George A. Wilson, Jr., WIOLP, 318 Fisher 
Street, Walpole, Massachusetts 02081 
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John J. Meshna Jr., Inc. 


19 Allerton Street ■ Lynn, MA 01904 - Tel: (617) 596-2275 


BA 279 BATTERIES 

Unused surplus from Uncle 
Sam. Output is 135v, 67 l A 
v, 6v, & lWv. Socket is 
made to fit plug from PRC 

8,9 ,& 10. May fit other rigs r 

as well. Current list price is 
$42.25. Our price is only 
$15.00 Shpg. wt, 9 lb. 


Phone Orders accepted on MC, VISA, or AMEX Surplus Electronic Material Send for our free 72 page catalogue jam 
No COD's. Tel\ 1-617-595-2275 packed with goodies. 


5 MEGABYTE SEAGATE ST 506 5!4" MICROWINCHESTER HARD DISC DRIVES 


DUAL FLOPPY DISC DRIVES 


BRAND NEW, dual floppy disc drives made for Digital Equipment Corp. (DEC 
model no. RX 180 AB), This beautiful piece of computer hardware consists of 
2 Shugart compatible TEAC 40 track, double density, 5VS” mini-floppy disc 
drives brand new in the case with their own regulated, switching power supply, 
cooling fan & on/off switch. Each unit also comes with a line cord & documen¬ 
tation. These were made for DEC, but are also compatible with other personal 
computers such as IBM, TRS 80 models I, II, III, & the Color Computer, and 
other Shugart compatible interfaces. Naturally you supply the cables and disc 
controller card to suit your particular system. The RX 180 AB runs off of 115 
7230 VAC 50/60 Hz. w/out any modifications to the drives. Each system comes 
in the original factory box and are guaranteed functional, A blockbuster of a 
buy !! Shpg. wt. 20 lb. Stock no, RX 180 AB $250.00 


The Seagate Technology ST 506 MicroWinchester hard disc drives are identical in size and mounting 
configuration to the industry standard 5W” mini-floppy disc drives. These drives utilize 2 5 l A ,! fixed 
platters as storage media. Each surface employs 1 read/write head to service 153 tracks. The storage 
capacity is 5 megabytes formatted ! The voltage requirements are only 5vdc 700ma & 12vdc 1.6 amps, 
hardly more than a regular mini-floppy drive. The drives we have are in beautiful condition and look 
to be unused. Each one comes with factory literature which includes the pinouts. The ST 506*s will 
run with computer systems from Kaypro, IBM, Xerox, and other Shugart compatible interfaces when 
used with the proper controller card (not provided). Only 10 pieces in stock, so order early. 

Seagate ST 506 Shpg. wt. 9 lb. $300.00 2/$575.00 


IBM model no. 745 


NEW IBM SELECTRIC BASED TYPEWRITER PRINTERS 


These rugged, handsome printers were made for one of the giants of the computer industry. They 
can be used as a standard typewriter or as a printer in a word processing system for true letter 
quality printing. Solenoids were added to the selectric mechanism which disabled the manual re¬ 
peat function but still allows electronic repeat functions. It uses standard IBM typing balls, ; he 
voltage requirements are standard 115 vac, 5 vdc @ 100 ma,& 24 vdc @ 4 amps. All are new in 
factory boxes, but may require adjustments. We provide literature and schematics with 1 ribbon 
& cleaning tools. With the addition of our Centronics to Selectric I/O adapter, you could easily 
interface this printer to almost any micro computer system. 

Typewriter Printer stock no. RE 10OOA $375,00 shpg wt, approx. 80 lb. shpd. by truck collect 
Centronics to Selectric adapter. Fully tested & operational $245.00 Shpd. UPS 15 lb. 


SHUGART 901 8” FDD 
We just got in a small lot of nice clean 
world re known Shugart 8” disc drives. 
Single side, single density units. Each 
drive will come with data on using the 
901*5 in 801 compatible systems which 
should make them very versatile. Sche¬ 
matics are also provided. Used, good 
condition, Shpg, wt, 15 lb, $75.00 


HIGH SPEED KSR PRINTER TERMINAL 


World famous, high speed G, E, Terminet 1200 RS 232 KSR printer terminals are 
now in stock ready for shipment to you. This has to be one of the finest letter qual¬ 
ity printers ever offered at a bargain price. These terminals can be used as an RS 232 
asynchronous communications terminal or used in the local mode as a typewriter. 

The terminals were removed from service for upgrading. Highlights of these machines 
are: Standard RS 232, full duplex, asynchronous data comm., fully formed upper and 
lower case letters, 128 character ASCII set, selectable baud rates of 110, 300, or 1200 
BPS, 80 columns on pin feed paper, and less weight & size than an ASR 35 teletype 
with far less racket. They are virtually electronically foolproof as every pc board is 
Pico fuse protected. Should your machine not work, just check the on board fuses & 

9 out of 10 times that is where the problem lies. Schematics are provided w/ each ma¬ 
chine sold. Current price of this machine new is over $2000.00 ! Our meager price for 
tins fantastic printer is only 10% of this: $200.00 each!!! Visually inspected prior to 
shipment to insure completeness. Shpd. truck freight collect. $200.00 


Send for free data sheet. 
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guenfrty description 

1 enclosure RS-270-23S 

4 binding posts RS 2 74-661 

1 phone jack RS*2?4-1575 

I potentiometer, 200 to 300 ohms carbon 

composition (typically, Alien Bradley 
type AB: Cloristat, type 53: or Ohmite , 
type J) 

3 resistors* 1/4 watt, 220 ohm 5 percent 

RS-271-1313 

3 capacitors, disc 0,001 t*F RS-272-12B 

I germanium signal diode (IN34A) 

RS-276-1123 

Note : Radio Shack rM part numbers are shown 
fig. 2. RF bridge circuit. 



fig, 3. Interior view of the RF bridge shows the parts arrange 
merit. The layout is not critical. Be sure to use non inductive, 
carbon composition resistors. Terminals may be substituted 
to suit your test equipment. 


same manufacturer's run of cable, more accurate ap- 
proaches — such as a GDO, noise or RF bridge 
should be used to determine the exact half wavelength 
of cable. The input end of a cable is resonant when 
it is shorted at a half or multiples of a half wavelength 
or when it is open-circuited at a quarter wavelength 
or at multiples of an odd quarter wavelength. These 
facts make a simple measurement possible. 

To find an electrical half wavelength using a GDO, 
cut the cable a little longer and short its far end. Con 
nect a small coupling coil (a single shorted turn might 


be sufficient) and bring the GDO up close. Use the 
smallest coupling coil possible to minimize error. Trim 
the far end as needed, (A more accurate frequency 
indication can be achieved by listening to the GDO on 
an accurately calibrated receiver.) If you want a quarter 
wave cable length rather than a half wave, repeat the 
procedure with half the length of cable, but do not 
short the far end. 

When using a noise or RF bridge, the technique for 
determining a half wavelength of cable requires set¬ 
ting the bridge for zero resistance (and reactance if 
your bridge is equipped to measure reactance), cut¬ 
ting and shorting the cable as above and connecting 
the bridge to the input end of the cable. Resonance 
is indicated by a reduction in received noise in the case 
of the noise bridge or a minimum reading on an RF 
bridge's null detector. Trim the cable until the resis¬ 
tance at the input end goes to zero (or as close to zero 
as is practical to obtain). A quarter wavelength is 
determined in the same manner, but the far end of the 
cable is open-circuited. 

The RF bridge and GDO combination can be used 
for outdoor antenna work because these devices are 
usually quite portable. Noise bridges themselves are 
easily portable, but the combination of bridge and 
receiver presents a real challenge to mobilty. On the 
other hand, noise bridges are simpler to set up and 
handle than the RF bridge and GDO combination. If 
you plan to do more complex antenna and/or RF cir¬ 
cuit work, noise bridges will provide accurate reac¬ 
tance and resistance measurements over a very wide 
range of frequencies, 

building an RF bridge 

# 

The bridge shown in fig. 2 uses an outboarded 100 
microampere meter for sharp and deep nulls. Parts 
placement is not critical, but a metal enclosure should 
be used to minimize "hand-capacity" variations. All 
parts are available from Radio Shack except the 
balance potentiometer, which should be a linear car¬ 
bon composition type: typically, Allen Bradley, Type 
AB; Claristat, Type 53; or Ohmite, Type J," Its value 
should be about 200 ohms. Most of the measurements 
will be in the order of 50 ohms. A low value potenti¬ 
ometer will assure that the scale is expanded enough 
to read easily (see fig. 31. 

The bridge is calibrated using an ohmmeter. (1 per¬ 
cent resistors would provide greater precision Ed). 
Mount a paper scale (see fig. 4 and 5) behind the 
pointer, marking each 10-ohm point between 10 and 
100 ohms and each 50-ohm point above 100 ohms. 
Calibration may be done with the circuit wired up since 


"Most electronic supply houses carry these types of potentiometers but have 
minimum ordei amounts Of at least $20,00 Group ordering ts a possibility 
the potentiometers are *n the $4 to SB price range Most large c ities have 
one or two suppliers Thar will sell ro Amateurs over the counter One such 
is Linear Electronics In Waltham Massachusetts 
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fig. 4, Panel view of the BF bridge shows the calibration of 
the variable I balance! resistor. This is done using an ohm meter 

no trick to it all! Make sure the variable resistor value in 
creases in a clockwise direction. 

the potentiometer is isolated by capacitors. Make sure 
the correct potentiometer ends are connected such 
that the scale increases in a clockwise direction. 

The GDO is coupled to the bridge using a small coil 
and a short length of twisted hook-up wire, A two- 
turn loop slightly larger than the coil in the GDO is 
usually adequate. Tight coupling initially may make the 
dip easier to find, but afterward use as little coupling 
as practical to assure minimum interaction between 
the GDO and the circuit being measured. 

using the bridge 

Connect the bridge, null indicator (microammeter) 
and GDO as shown in fig, 6. The dipole should be con 
nected as directly to the bridge as possible. Turn the 
GDO on and adjust the coupling for about a half-scale 
reading on the null detector. Set the resistance knob 
to about 50 ohms. Vary the GDO frequency until the 
detector microammeter, not the meter on the GDO, 
goes through a minimum I dip). Set the frequency for 
the lowest dip and then adjust the resistance knob to 
further increase the dip. Loosen the GDO coupling un¬ 
til the dip is barely perceptible and again set the fre¬ 
quency and resistance for the best possible dip Now 
read the GDO frequency and bridge resistance. These 
are the antenna's resonant frequency and its resistance 
at that frequency, respectively. If corrections in length 
(shorter to increase and longer to decrease the fre¬ 
quency) are necessary, proceed as previously dis¬ 
cussed and then recheck the frequency as just de¬ 
scribed, Fig, 7 illustrates the use of a noise bridge and 
a receiver to determine antenna resonant conditions. 



fig. 5. Top view of the RF bridge shows the jack for connecting 
the grip dip oscillator and the detector terminals. 



fig. 6, Measurement set up for a simple RF bridge. The 
receiver is not necessary but may be used to increase 
the frequency measurement accuracy. 



fig. 7, Measurement set-up for a noise bridge. The 
receiver senses less noise at the antenna resonance 
because it is being absorbed (transmitted) by the antenna 
when the bridge is properly balanced. 


conclusion 

The material in this article should be particularly 
useful to Those wishing to take their first steps toward 
antenna experimanation. More importantly, it may 
stimulate deeper interest in antennas and other tuned 
RF devices. The kind assistance of Domenic Mallozzi, 
N1DM, Robert Doherty, K1VV, and Clyde Shappee, 
KATCRV, are gratefully acknowledged. 

ham radio 
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The small dish that 
captures all the 
entertainment. 


Only Wilson Microwave Systems carr' 
give you the versatility of hand held 
control of the total satellite television 
spectrum at such a remarkably 
low price. 

Total System Design 

r* a ft •» i • a _ * 


From the solid steel antenna to the 
state-of-the-art electronic receiver and 
hand-held control unit. Wilson gives 
you the most complete, integrated 
system you can own. 

At Wilson Microwave Systems, we 
put the world of entertainment in the 
palm of your hand. 


NOW ONLY 


AVtfVil/l/ F.O.B. Nampa. II> 

Includes: 110° LNA - Polarizer I - 100' Cable 
Wilson MD9 Dish - YM1000 Receiver 


Dealerships 

Available 

Antenna is shown with optional LNA cover 


BUILT BY YAESU 
1 year warranty on receivers 

4 year limited warranty on dish 

Distributed by 

NAMPA SATELLITE SYSTEMS 

312 12th Avenue South • Nampa. Idaho 83651 

(208) 466-6727 

In State Wats 1-800-654-1319 • Out of State Wats 1-800-654-0795 


More Details? CHECK-OFF Page 148 





LIGHTNING PROTECTION 


NEW. EASY-TO-USE DESIGn 

GET TRANSI-TRAP™ 


Protect your valuable equipment from antenna 
voltage surges caused by nearby lightning. high 
wind and static build up Keeps harmful ARC 
energy off equipment by safely shunting it to 
ground Uses tested, field proven, and replaceable 
ARC Pl.UCTM 935 filled ceramic cartridge 

Model LT 200 watts <rt 500 $19 95 

Model KT 2kw ft SOU 524 95 

Ruggedked Super Low Loss (, idR @ 500 MHi) 
Model H T 200 watts ft SOU 529 95 

Model HV 2kw & 500 $32.95 

See your focal dealer or order direct Pse include $2 
for shipping and handling Mt and VISA accepted 


P.O. Box 571, Centerville, Ohio 45459 
(513) 435-4772 ^ toi 


BUY! SELL! TRADE! 

COMPUTER & HAM EQll |D MEN T 

Q COMPUTER' 
T TRADER 

ANNUAL 

SUBSCRIPTION 

$15.00 

Low Ad Hates — Waited Monthly 
Foreign Subscnpiions - S30.00 Voar 

FREE 5Q CUlliftld Ad iHh 5ublcrm>iipti Qrfltr 

COMPUTER TRADER* 

Chet Lambert. W4WDR 

i T 04 Sam Dr -e * B^rrunr^jrr a _ 35235 
i20Sl 854 02 71 
Sample Copy — St 00 




ROHN 

“FOLD-OVER” 
TO WERS 

■ EASE DE INSTALLATION 
ROHM "Fold Over' + Towers are quickly and 
easily mstafled The ' Fold Over' is sale 
and easy to service 

■ ADAPTABILITY 

ROHN has several sins to frt your applies 
lions or you can purchase the "Fold-Over" 
components 1o convert your ROHN tower 
into a "Fold-Over". 

■ HOT DIP GALVANIZED 

AH ROHN lowers are hot dip galvanized 
after fabrication. 

| DEPUTATION 

ROHN is one of the leading lower manufac¬ 
turers. with over ?5 years ot experience. 

Write today tor complite details. 


QUALITY STEEL PRODUCTS by 

ROHN 

Bax 2000 ■ Peoria Illinois 61656 

USA 



**************************** 

*G0 MOBILE WITH YOUR H.T.! 

I Mod#! I— loom 1C WT, Etc 

* g - yl Model K 1 iot TR 2500 

* J —slides on bottom of radio 


Guaranteed* 


Model X-Tfl 2400. 

— powered thru battery plug 
Model N-FT-aoen 
Model I— Simple mod lor Tempo- 

end All Santee 


yj | Mode! Y - FT-2G7R. Wilson 

—I its into battery compartment 
' A unique battery etiminalor* 
-SLC/ HAND! TEK Regulator allows 

constant hand held opera non 
¥ Jy' liorn auto DC or base supply 

jl with no mead dram and 

l O WITHOUT RADIO MOOIFICA 

-^ L\ TIQN i %2i 95 PPD m USA 

V Calit. Add 11 50 Sales Tin. 

^ 151 
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The E-CLIPS Modet III! 


Provides tolal dynamic range conlrol 
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products 


digital communications 
terminal 

The EXL 5000 digital communications terminal 
from Amateur*Wholesale Electronics features a 
built-in high-resolution, long-persistence green 
monitor for sharp, clear images with no |iggle 
or jitter even under fluorescent lighting. Also fea¬ 
tured are an external plug-in keyboard and a ver 
satile built-in power supply for 117/234 AC or 
13 r 8 VDC. Operation is greatly simplified by 
front-panel pushbutton controls. 



The EXL-5000 includes capability for operating 
in AMTOR modes A, B, and L, A high-speed 
demodulator allows Baudot and ASCII operation 
from 12 to 300 bauds with AFSK and 12 to 600 
bauds at TTL level, in increments of 0.1 baud. 
The demodulator will work with high or low 
tones. For transmitting, AFSKorFSK keying can 
be used Morse sending and receiving speed is 
adjustable from 5 to 100 WPM in 1 -WPM steps, 
with receive autotracking and variable transmit- 
ting weight. 

A 1280 character display memory is split into 
two pages of 40 characters by 16 Hnes. Seven 
independently programmable 72-character chan 
neis and eight independently programmable 
24-character channels allow storage of messages 
for permanent use. The memories can be pre 
loaded and easily reprogrammed. Errors are 
easily corrected. The programmable memories 
are backed up by an internal battery so that they 
are never lost. 

Other features of the EXL-5000 include full cur¬ 
sor control, function display, split-screen opera¬ 
tion, automatic send /receive switching, auto 
malic carriage return and line feed, automatic 
letters code insertion, word-mode and line-mode 
operation, word wrap-around, simultaneous 
send-receive capability, selective calling, auto¬ 
matic timer-controlled transmission, RY and 
"quick brown-fox" test signals, automatic ID, 
random character generator for code practice, 
a printer interface, provision for an external mon 


itor, a built-in audio monitor, a bar graph LED 
tuning meter, noise reduction receiving circuit, 
and time clock. 

Further information about the EXL-5000 may 
be obtained from Amateur-Wholesale Electron¬ 
ics, Inc., 8817 S.W. 129th Terrace, Miami, Flor¬ 
ida 33176. 

Circle #301 on deader Service Card. 

IC-R71A 

ICOM has introduced the new IC-R71A 100 
kHz to 30 MHz professional-grade general cov¬ 
erage receive ■, offering the same performance 
of the IC-R70 as well as several new features at 
the price of $799, This easy-to-use, versatile re¬ 
ceiver features keyboard frequency entry, 32 pro¬ 
grammable memories, 5S8/AM/R fl'Y/CW/ 
FM {optionall, scanning, selectable AGC and 
noise blanker, passband tuning, and three tun¬ 
ing rates: 10 Hz/50 Hz/1 kHz. Two optional CW 
filters FL32 (500 Hz) and FL63 (250 Hz), are avail 
able, as wel( as an optional FL44A high-grade 
crystal filter (455 kHz). 

The (C-R71A makes ft possible for anyone, 
even without previous shortwave receiver expe 
rience, to listen to worldwide communications. 
Utilizing ICOM's DFM (Direct Feed Mixer), a 100 
dB dynamic range, deep IF notch filter and ad 
justable AGC and noise blanker, the 1C R71A 
provides clear reception even in the presence of 
strong interference or high noise levels. A quartz 
locked synthesized tuning system provides stable 
operation. 



o o - c: c 


The pushbutton keyboard provides instant 
selection of frequencies which is accomplished 
by pushing the digit keys in sequence of frequen¬ 
cy. Memory channels can be called up by press 
ing the VFO/M switch, then keying in the mem 
cry channel digit/s. 

Options include FM r synthesized voice fre¬ 
quency readout, a wireless remote controller, a 
DC adapter for 12V operation, a mounting brack 
et, two CW filters and a high-grade crystal 
filter-455 kHz. 

For further details, contact ICOM, 2112 116th 
Avenue, N.E,, Bellevue, Washington 98004, 

Circle #302 on Reader Service Card. 

improved autopatch 

A new simplex autopatch from CES will work 
on any Amateur oi commercial simplex radio. 
CES engineers have redesigned the VOX en¬ 
hancement circuitry and mobile presence detec 
tors in the Model 510SA Smart Patch, The im¬ 
provements allow the advanced microcomputer 
in the Smart Patch to keep the user from miss 
ing words or information. After trial testing at 
over 400 customer locations, it was concluded 
that the Smart Patch is now easier to install and 



is the only simplex patch that gives the mobile 
unit complete and immediate full break in capa 
bility without loss of information. The immediate 
control feature allows operation in the Amateur 
service because Smart Patch cannot transmit on 
top of another mobile Transmission can be ter¬ 
minated by simply keying the transmitter. Inst a I 
lation consists of connecting RX audio, TX 
audio, PTT and power 

For further information about the Smart 
Patch, contact Communications Electronics 
Specialties, Inc., P.O. Box 2930, Winter Park, 
Florida 32790. 

Circle #303 on Reader Service Card. 

feather-weight headset 

Tetex has introduced an ultra light headset for 
hand-held land mobile transceivers. The ProCom 
352* 1C weighs 2.6 ounces when worn with the 
headband, but only one ounce without, and can 
be clipped directly onto eye or sunglass frames 
for convenience. Priced at $129.95. the headset 
plugs directly into ICOM or Ten Tec hand-held 
transceivers. 



A soft ear tip channels incoming messages di 
rectly into the operator's ear so that commum 
cations are essentially private. The noise cancel 
ling electret microphone is designed for very 
close talking and transmits the operator's voice 
clearly even in high noise environments. The 
electret microphone is also immune to electro 
magnetic or RFI so it can be operated effective¬ 
ly near power lines, large transformers, genera 
tors, broadcast rowers, and other equipment that 
often interferes with radio communications. 
For more information, contact Telex Commu 
nications, Inc., 9600 Aldrich Avenue, South, 
Minneapolis, Minnesota 55420. 
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Clean up the 

radio/computer 

clutter. 

For less than $250 
you can make your 
investment in yourself 
pay offi 

Chances are you have spent a couple 
thousand dollars on setting up a comput¬ 
er system that gets a lot ot your work 
done. But sometimes it gets to be work 
to work at it. 

I know that when I have to move two pro¬ 
gram manuals and a pencil holder to boot 
up the disk drive, it is work. When there 
is an unlabeled floppy (that I am going to 
identify some day) on top of the monitor 




1 





50 


, I 


and the business check- k 
book is on top ot the printer Im #11 
. and I will remember (I IVII 
hope) before the next '“re- _ 

port ’ comes through ... | 

that is work. 

I found the annoyance of my own com¬ 
puter clutter' was even worse than the 
extra work the disorder created. And that 
is when I started looking for some practi 
cal furniture for my computer set up. Since 
I had already spent a lot of money on the 
system itself, I was really dismayed when 
I found out how much it would cost to get 
a decent-looking desk or even a data table 
for my equipment $400... $500... even 
more for a sJeasy unit that looked like iunk! 
In fact, it was junk! And it took a long time 
for me to find something that was really 
worth the money... and more. 

A lot of my working day is spent with my 
computer, and I will bet a lot of your time 
is too. So I figure a home" for my sys¬ 
tem—a housing that is good looking as 
well as efficient to work at—will pay off 
two ways: 

1 Less work: an efficient and orderly lay¬ 
out will save me lime and energy . 

2. Personal satisfaction: good quality fur¬ 
nishings look better: they just plain feel 
better to work at too 

So imagine how good I felt to find the 
'Micro-Office Work Center! These are 
fine pieces of computer system furniture 
that make my office-at-home as pleasant 
a place to work as it ought to be. And the 


MICRO-OFFICE 


WORK CENTER 



biggest and best surprise is the low, low 
price for such good quality. 

Here is what you get—all for only $249.50 
plus shipping. 

• Mar-resistant work surface, Your choice 
of oak or walnut grained. Work surface 
height is adjustable to your keyboard, your 
chair, your height. 

• Two shelves plus work surface exten¬ 
der. Both shelves tilt to lock in position so 
that monitor faces you—in a positron that 
does away with screen glare squinting and 
neck craning forever. Retainer bar keeps 
equipment from sliding off shelf. Snapnn 
bookends hold reference manuals and 
programs. 

• Strong, sturdy and steady. All-steel 
welded frame construction rs concealed 
by top-quality wood gram surfaces with 
finished trim. Adjustable floor levelers in¬ 
cluded. The work center is really a piece 
of fine furniture. 

• There is no risk in buying from us either. 
We will make a full refund of purchase 


price plus shipping charges if you return 
the worteenter within 30 days for any rea¬ 
son whatsoever. In addition, the product 
is warranted for any defects in materials 
or construction for a full year from date of 
purchase. This is a no-nsk investment in 
your own productivity and work efficiency 
that will pay off for years to come—even 
if you do not yet have a microcomputer ot 
your own, 

• Take your choice for your own work 
center decor: 

Order 48-inch unit in walnut. #2KPO-945, 
or in oak. #2KP0-947. Only $249.50 for 
each unit plus $20.00 shipping charge. 
On orders for two or more units at the 
same time, shipping charge applies to only 
the first unit ordered. Shipment made 
UPS, so we cannot ship to post office 
box, Illinois residents please add $15 per 
unit sales tax. Please allow 10 extra days 
for personal checks to clear. Sorry—at 
these special offer prices we cannot ship 
c.o.d, or bill direct. 


CALL TOLL FREE TODAY WHILE SUPPLIES LAST: 1-BOO/323 8064 
In Illinois call 1-312/251-5699, Or mail check with onterto: 

Micro-Mart Distributors 

Dept. HR * 1131 Central Street * Wilmette, IL 60091 
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Itubes, SEMICONDUCTORS, ICS 
DIODES AT SUPER LOW PRICES 
IN DEPTH INVENTORY 
EIMAC, SYLVANIA, GE, CETRON 
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Full frne of Syfvanja ECG Replacement 
Semiconductors Always m Stock 
All Major Manufacturers Factory Boxed, 
Hard To Get Receiving Tubes At Dis- 
count Prices 

Minimum Order $25 00 Allow $3.00 For 
UPS Charges Out of Town, Please Call 
Toll Free: 800-221 5802 and Ask For 
"ABE", 
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INC. 
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EVV-2000 


NEW 

FROM 

DRESSLER 


UP T018 dB GAIN 

Mounts at antenna for maximum gain 

Up to IB dB gam Low noise (< 75 dB) mounts at 
anlenna - overcomes feedline loss. Automatic COR 
circuit switches preamp oul or transmit Uses dual 
gate GaAs Fel followed by low noise J-FET and silver 
plated tank inductor for low noise and good dynamic 
range 4 MHz bandwidth (144-148 MHz) eliminates out-oFband 
responses High quality glass epoxy board ensures temperature 
stability and sealed weatherprool metal box for RF shielding 
N connectors 12-15 VDC can be supplied through accessory 
Wdnterlaee, bias inserter. 

EW-2000 GaAs FET Preamp 5109,95 + $5 shipping 

W-Interface Bias Inserter 529,95 + S2 50 shipping 

INTERNATIONAL MEDIA SERVICES 

BOX 26 • TEWKSBURY, MA 01876 ^ m 
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RF TRANSISTORS, MICROWAVE DIODES 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2N1561 

$ 25.00 

2SC1678 

$ 2.00 

M1134 

$ 16.90 

MSC1821-3 

$125.00 

2N1562 

25.00 

2SC1729 

20.00 

M9579 

7.95 

MSC1821-10 

225.00 

2N1692 

25.00 

2SC1760 

1.50 

M9588 

7.50 

MSC2001 

40.00 

2N2957 

1.55 

2SC1909 

4.00 

M9622 

7.95 

MSC2223-10 

200.00 

2N2857JANTX 

4.10 

2SC1946 

36.00 

M9623 

9.95 

MSC3000 

50.00 

2N2857JANTXV 

4.10 

2SC1946A 

40.00 

M9624 

11.95 

MSC3001 

50.00 

2N2876 

13.50 

2SC1970 

2.50 

M9625 

17.95 

MSC73001 

50.00 

2N2947 

18.35 

2SC1974 

4.00 

M9630 

18.00 

MSC82001 

40.00 

2N2948 

13.00 

2SC2166 

5.50 

M9740 

29.90 

MSC82014 

40.00 

2N2949 

15.50 

2SC2237 

32.00 

M9741 

29.90 

MSC82020 

40.00 

2N3375 

17.10 

2SC2695 

47.00 

M9755 

19.50 

MSC82030 

40.00 

2N3553 

1.55 

A50-12 

25.00 

M9848 

37.00 

MSC83001 

50.00 

2N3632 

15.50 

A209 

10.00 

M98S0 

16.90 

MSC83005 

100.00 

2N3733 

11.00 

A283 

5.00 

M9851 

20.00 

MT4150 

14.40 

2N3818 

5.00 

A283B 

6.00 

M9887 

5.25 

MT5126 

POR 

2N3866 

1.30 

AF102 

2.50 

MEL80091 

25.00 

MT5596/2N5596 

99.00 

2N3866JAN 

2.20 

AFY12 

2.50 

MM1S50 

10.00 

MT5768/2N5768 

95.00 

2N3924 

3.35 

BF272A 

2.50 

MM1552 

50.00 

MTT8762 

POR 

2N3927 

17.25 

BFR21 

2.50 

MM1553 

50.00 

NE02136 

2.50 

2N3950 

25.00 

BFR90 

1.00 

MM1614 

10.00 

NE13783 

POR 

2N4012 

11.00 

BFR91 

1.65 

MM1943/2N4072 

1.80 

NE21889 

POR 

2N4041 

14.00 

BFR99 

2.50 

MM2608 

5.00 

NE57835 

5.70 

2N4072 

1.80 

RFT12 

2.50 

MM3375A 

17.10 

NE73436 

2.50 

2N4080 

4.53 

BFW16A 

2.50 

MM4429 

10.00 

TRW 


2N4127 

21.00 

BFW17 

2.50 

MM8000 

1.15 

PRT8637 

POR 

2N4427 

1.30 

BFW92 

1.50 

MM8006 

2.30 

PT3190 

POR 

2N4428 

1.85 

EFX44 

2.50 

MM8011 

25.00 

PT3194 

POR 

2N4430 

11.80 

BFX48 

2.50 

MPF102 

.45 

PT3195 

POR 

2N4957 

3.45 

BFX65 

2.50 

MPSU31 

1.01 

PT3537 

7.80 

2N4959 

2.30 

BFX84 

2.50 

MRA2023-1.5 

42.50 

PT4166E 

POR 

2N5090 

13.80 

BFX85 

2.50 

MRF208 

16.10 

PT4176D 

POR 

2N5108 

3.45 

BFX86 

2.50 

MRF212 

16.10 

PT4186B 

POR 

2N5109 

1.70 

BFX89 

1.00 

MRF223 

13.25 

PT4209 

POR 

2N5160 

3.45 

BFY11 

2.50 

MRF224 

15.50 

PT4209C/5645 

POR 

2N5177 

21.62 

BFY18 

2.50 

MRF231 

10.92 

PT4556 

24.60 

2N5179 

1.04 

BFY19 

2.50 

MRF232 

12.07 

PT4570 

7,50 

2N5216 

56.00 

BFY39 

2.50 

MRF233 

12.65 

PT4577 

POR 

2N5583 

3.45 

BFY90 

1.00 

MRF237 

3.15 

PT4590 

POR 

2N5589 

9.77 

BLX67 

15.24 

MRF238 

13.80 

PT4612 

POR 

2N5590 

10.92 

3LX68C3 

15.24 

MRF239 

17,25 

FT4628 

POR 

2N5591 

13.80 

BLX93C3 

22.21 

MRF245 

35.65 

PT4640 

POR 

2N5637 

15.50 

BLY87A 

8.94 

MRF247 

35.65 

PT4642 

POR 

2N5641 

12.42 

BLY88C3 

13.08 

MRF304 

43.45 

PT5632 

4.70 

2N5642 

14.03 ’ 

BLY94C 

21.30 

MRF309 

33.81 

PT5749 

POR 

2N5643 

15.50 

BLY351 

10.00 

MRF314 

28.52 

PT6629 

POR 

2N5645 

13.80 

BLY568C/CF 

30.00 

MRF315 

28.86 

PT6709 

PCR 

2N5646 

20.70 

C458-617 

25.00 

MRF316 

POR 

PT6720 

POR 

2N5651 

11.05 

C4005 

20.00 

MRF317 

63.94 

PT8510 

POR 

2N5691 

18.00 

CD1899 

20.00 

MRF420 

20.00 

FT8524 

POR 

2N5764 

27.00 

CD2188 

18.00 

MRF421 

36.80 

PT8609 

POR 

2N5836 

3.45 

CD2545 

25.00 

MRF422A 

41.40 

PT8633 

POR 

2N5842/MM1607 

8.45 

CTC3005 

100.00 

MRF427 

17.25 

PT8639 

POR 

2N5849 

20.00 

Dexce1 GaAs FET 


MRF428 

46.00 

PT8659 

POR 

2N5913 

3.25 

DXL3501A-P100F 

49.30 

MRF433 

12.07 

PT8679 

POR 

2N5916 

36.00 

Fujitsu GaAs FET 


MRF449/A 

12.65 

PT8708 

POR 

2N5922 

10.00 

FSX52WF 

58.00 

MRF450/A 

14.37 

PT8709 

POR 

2N5923 

25.00 

CM0290A 

2.50 

MRF453/A 

18.40 

PT8727 

29.00 

2N5941 

23.00 

HEP76 

4.95 

MRF454/A 

20.12 

PT8731 

POR 

2N5942 

40.00 

HEPS3002 

11.40 

MRF455/A 

16.00 

PT8742 

19.10 

2N5944 

10.35 

HEPS3003 

30.00 

MRF458 

20.70 

PT8787 

POR 

2N5945 

11.50 

HEPS3005 

10.00 

MRF463 

25.00 

PT9783 

16.50 

2N5946 

14.40 

HEPS3006 

19.90 

MRF472 

1.00 

PT9784 

32.70 

2N6080 

10.35 

HEPS3007 

25.00 

MRF475 

3.10 

PT9790 

56.00 

2N6081 

12.07 

HEPS3010 

11.34 

MRF476 

2.00 

PT31962 

POR 

2N6082 

12.65 

Hewlett Packard 


MRF477 

14.95 

PT31963 

POR 

2N6083 

13.25 

HFET2204 

112.00 

MRF492 

23. (X) 

PT31083 

POR 

2N6084 

15.00 

3582IE 

38.00 

MRF502 

1.04 

PTX6680 

POR 

2N6094 

11.00 

35826B 

32.00 

MRF503 

6.00 

RCA 


2N6095 

12.00 

35826E 

32.00 

MRF504 

7.00 

40081 

5.00 

2N6096 

16.10 

35831E-H31 

30.00 

MRF509 

5.00 

40279 

10.00 

2N6097 

20.70 

3583IE 

30.00 

MRF511 

10.69 

40280 

4.62 

2N6105 

21.00 

35832E 

50.00 

MRF515 

2.00 

40281 

10.00 

2N6136 

21.85 

35833E 

50.00 

MRF517 

2.00 

40282 

20.00 

2N6166 

40.24 

35853E 

71.50 

MRF559 

2.05 

40290 

2.80 

2N6201 

50.00 

35854E 

75.00 

MKF605 

20.00 

40292 

13.05 

2N6304 

1.50 

35866E 

44.00 

MRF618 

25.00 

40294 

2.50 

2N6459 

18.00 

HXTR3101 

7.00 

MEF628 

8.65 

40341 

21.00 

2N6567 

10.06 

HXTR3102 

8.75 

MRF629 

3.45 

40608 

2.48 

2N6680 

80.00 

HXTR5104 

30.00 

MRF644 

27.60 

40894 

1.00 

2SC703 

3.00 

HXTR6104 

68.00 

MRF646 

29.90 

40977 

10.00 

2SC756A 

7.50 

HXTR6105 

31.00 

MRF816 

15.00 

62800A 

60.00 

2SC781 

2.80 

HXTR6106 

33.00 

MRF823 

20.00 

RE3754 

25.00 

2SC1018 

1.00 

J310 

.70 

MRF901 (3) Lead 

1.00 

RE3789 

25.00 

2SC1042 

1 2.00 

TRW 


MRF901 (4) Lead 

2.00 

RF110 

25.00 

29C1070 

2.50 

joeooo 

10.00 

MRF904 

2.30 

S50-12 

25.00 

2SC1239 

2.50 

joeooi 

25.00 

MRF911 

3.00 

S3006 

5.00 

2SC1251 

12.00 

J01045 

25.00 

MRF961 

2.30 

S3031 

5.00 

2SCI306 

2.90 

Motorola Comn. 


MRF8004 

2.10 

SCA3522 

5.00 

2SC1307 

5.50 

Ml 131 

8.50 

MS261F 

POR 

SCA3523 

5.00 

2SC1424 

2.80 

Ml 132 

11.95 

MSC1720-12 

225.00 

PRICE ON REQUEST 

= POR 


Toll Free Number 
800-528-0180 
(For orders only) 


“All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item.” 

For information call: (602) 242-3037 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

c fVI'^|z electronics 
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GaAs, TUNNEL DIODES, ETC. 

* R F TRANSISTORS * 


type 

THOMSON CSF 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

SD345 

$ 5.00 

SD1119 

$ 5.00 

SD1278-5 

$18.00 

SI >145 

5.00 

SD1124 

50.00 

3)1281-2 

8.00 

3)1004 

15.00 

SD1127 

3.50 

SD1283 

10.00 

SD1009 

15.00 

SD1133 

14.00 

SD1289-1 

15.00 

SD1009-2 

15.00 

SD1133-1 

14.00 

SD1290—4 

15.00 

SD1012 

9.90 

SD1134-1 

3.00 

3)1290-7 

15.00 

SD1012-3 

9.90 

3)1135 

8.00 

SD1300 

3.00 

3)1012-5 

9.90 

SD1136 

15.00 

SD1301-7 

3.00 

SD1013-3 

13.50 

SD1136-2 

15.00 

SD1305 

3.00 

SD1013-7 

13.50 

SD1143-1 

12.00 

sdi:k>7 

3.00 

3)1014 

11.00 

3)1143-3 

17.00 

3)1308 

3.00 

SD1014-6 

11.00 

3)1144-1 

3.00 

SD1311 

1.00 

SD1016 

15.00 

3)1146 

15,00 

3)1317 

10.00 

SD1016-5 

15.00 

SD1147 

15.00 

3)1335 

3.00 

SD1018-4 

15.00 

3)1188 

10.00 

SD1345-6 

5.00 

3)1018-6 

15.00 

SD1189 

24.00 

SD1365-1 

2.50 

SD1018-7 

15.00 

SD120a< 

1.50 

SD1365-5 

2.50 

SD1018-15 

15.00 

SD120T-2 

10.00 

SD1375 

7.50 

3)1020-5 

10.00 

3)1202 

10.00 

SD1375-6 

7.50 

3)1028 

15.00 

SD1212-11 

4.00 

3)1379 

15.00 

SD1030-2 

12.00 

SD1212-12 

4.00 

SD1380-1 

1.00 

SD1043 

12.00 

SD1212-16 

4.00 

3)1.380-3 

1.00 

3)1043-1 

10.00 

3)1214-7 

5.00 

3)1380-7 

1.00 

SD1045 

3.75 

3)1214-11 

5.00 

SD1405 

40.00 

3)1049-1 

2.00 

SD1216 

12.00 

SD1409 

18.00 

3)1053 

4.00 

3)1219—4 

15.00 

SD1410 

22.00 

SD1065 

4.75 

3)1219-5 

15.00 

3)1410-3 

21.00 

SD1068 

15.00 

SD1219-8 

15.00 

SD1413-1 

18.00 

SD1074-2 

18.00 

3)1220 

8.00 

SD1416 

50.00 

SD1074-4 

28.00 

3)1220-9 

8.00 

3)1422-2 

24.00 

SD1074-5 

28.00 

3)1222-8 

16.00 

3)1428 

33.00 

SD1076 

20.00 

SD1222-11 

7.50 

3)1429-2 

15.00 

SD1077-4 

4.00 

3)1224-10 

18.00 

SD1429-3 

15.00 

3)1077-6 

4.00 

3)1225 

18.00 

3)1429-5 

15,00 

SD1078-6 

24.00 

3)1228-8 

PCR 

SD1430 

12.00 

SD1080-8 

6.00 

SD1229-7 

13.00 

SD1430-2 

18.00 

3)1080-9 

3.00 

SD1229-16 

13.00 

SD1434-5 

30.00 

3)1084 

8.00 

SD1232 

4.00 

3)1434-9 

30.00 

SD1087 

15.00 

3)1240-8 

15.00 

SD1438 

26.00 

SD1089-5 

15.00 

SD1244-1 

14.00 

3)1441 

91.00 

SD1095 

15.00 

3)1262 

12.00 

SD1442 

15.00 

3)1100 

5.00 

3)1263 

15.00 

3)1444 

6.00 

SD1109 

18.00 

SD1263-1 

15.00 

SD1444-8 

6.00 

3)1115-2 

8.00 

3)1272 

13.00 

3)1450-1 

28.00 

SD1115-3 

8.00 

SD1272-2 

15.00 

SD1451 

18.00 

SD1115-7 

2.50 

SD1272—4 

15.00 

SD1451-2 

18.00 

SD1116 

5.00 

SD1278 

20.00 

SD1452 

20.00 

3)1118 

22.00 

SD1278-1 

18.00 

SD1452-2 

20.00 


TYPE PRICE 


SD1453-1 $48.00 
SD1454-1 48.00 
SD1477 48.00 
SD1478 21.00 
SD1480 60.00 
SD1484 1.50 
SD1484-5 1.50 
SD1484-6 1.50 
SD1484-7 1.50 
SD1488 39.00 
SD1488-1 28.00 
SD1488-7 27.00 
SD1488-8 28.00 
SD1499-1 39.00 
SD1520-2 18.00 
SD1522-4 33.00 
SD1528-1 24.00 
SD1528-3 34.00 
SD1530-2 38.00 
SD1536-1 41.00 
SD1545 34.00 

3)1561 _ 79.00 

SF4557 Mot. 25.00 
SK3048 RCA 5.00 
SK3177 RCA 15.00 
31S7714 Mot. 2.50 
SRF750 fctot. 36.00 
SRF1018 Mot. 5.00 
SRF2147 Mot. 22.00 
SRF2356 Mot. 38.00 
SRF2378 Mot. 16.00 
SRF2584 Mot. 40.00 
SRF2821 Mot. 25,00 
SRF2857 Mot. 20.00 
TA8894 RCA 15.00 
TIS189/MRF966 3.55 
TP312 2.50 
TP 1014 TOW 5.00 
TP1028 TOW 15.00 
01-80703T04/ 

458-949 Mot .Corrm. 65,00 
TXVF2201 H.P. 450.00 
62803 RCA 100.00 
TA7205/2N5921 80.00 
TA7487/2N5920 75.00 
TA7995/2N6267 150.00 
SRF2092 Mot. 18.00 
MRF479 8.05 


We Can Cross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconductor. 

*****#***********++»**********************+****************♦***+**+*♦+****+******+***♦**********♦+************« , *******+*** 

* DIODES (HOT CARRIER,MICROWAVE, PIN, 3CHQrnXY,TONNEL, VARACTOR,GUNN) » 


1N21 

$ 3.40 

LN21B 

$ 3.40 

LN21BR 

$ 3.40 

1N21C 

$ 3.40 

1N21D 

4.00 

1N21DR 

4.00 

1H2LER 

6.00 

1N21RF 

5.00 

1N21WE 

5.80 

1N21WG 

5.80 

1N22 

5.00 

1N23A 

10.00 

1N23B 

3.40 

1N23C 

3.40 

1N23CR 

3.40 

1N23D 

4.95 

LN23DR 

4.00 

1N23WE 

5.00 

1N25 

7.50 

1N25AR 

18.00 

IN28WE 

10.00 

1N29 

10.00 

1N32 

20.00 

1N53A 

55.50 

1N76 

26.00 

1N76R 

28.00 

1N78 

26.00 

1N78A 

20.00 

1N78B 

26.00 

LN78D 

28.00 

1N78DR 

28.00 

1N78R 

28,00 

1N149 

6.00 

1N150MR 

18.00 

1N415 

4.00 

1N415C 

4.00 

1N415G 

15.00 

1N416D 

5.00 

1N416E 

6.00 

1N446 

10.00 

1N831 

10.00 

1N833 

10.00 

1N950 

4.00 

1N1084 

2.00 

1N2930 

15.00 

1N2932 

15.00 

1N3540 

15.00 

1N3712 

11.00 

1N3713 

18.00 

1N3714 

11.00 

1N3715 

16.00 

1N3716 

10.00 

1N3717 

14.00 

1N3718 

10.00 

1N3721 

14.00 

1N3733 

10.00 

1N3747 

21.00 

1N4386 

20.00 

1N4396 

15.00 

1N4785 

11.00 

1N4812B 

9.00 

1N5139A/B 

4.25 

1N5140A/B 

4.25 

1N5141A/B 

4.25 

1N5142A/B 

4.25 

1N5143A/B 

4.25 

lN5144Ay(B 

4.25 

1N5145A/B 

4.25 

1N5146A/B 

4.25 

1N5147A/B 

4.25 

1N5148A/B 

4.25 

1N5167 

5.50 

1N5453 

3.75 

1N5465 

7.65 

1N5711 

1.00 

1N5711 JAN 

2.00 

1N5713 

5.00 

1N5767 

2,00 

1N6263 

1.00 

1S2199 

15.00 

1S2200 

15.00 

1S2208/9 

1.00 

8B1087/48R869558 

65.00 

8D3020 

65,00 

A2X116M Aertech 

50.00 

BB105B 

1.00 

BB105G 

1.00 

BD4/4JFBD4 G.E. 

15.00 

BL161 Bomac 

5 90 

OJD514AB C.M. 

POR 

D4060 Alpha 

POR 

D4159 Alpha 

POR 

D4233B Alpha 

PUh 

D4900 Alpha 

POR 

D4959 Alpha 

POR 

D4987M Alpha 

POR 

D5047C Alpha 

POR 

D5147D Alpa 

POR 

D5503 Alpha 

POR 

D5506 Alpha 

POR 

DGB6158-98 Alpha 

POR 

DMD6022 Alpha 

POR 

DMD6460A Alpha 

POR 

DP20054 Crown 

POR 

GC1691-89 GHZ 

31.35 

GC1602-89 GHZ 

31.35 

GC1607-40 GHZ 

31.35 

GC2531-88 GHZ 

37.40 

GC2542—46 GHZ 

37.40 

GC3208-40 GHZ 

37.40 

GC17044 GHZ 

50.00 

HP33644A-H01 

125.00 

HP5082-0112 

14.20 

HP5082-0241 

75.60 

HP5082-0253 

105.00 

HP5082-0320 

58.00 

HP5082-0375 

POR 

KP5082-0386 

POR 

HP5082-0401 

POR 

HP5082-0438 

POR 

HP5082-1028 

POR 

HP5082-1332 

POR 

HP5082-2254 

POR 

HP5082-2302 

10.70 

HP5082-2303 

5.20 

HP5082-2696 

POR 

HP5082-2711 

23.15 

HP5082-2727 

POR 

HP5082-280G 

1.00 

HP5082-2805 

4.45 

HP5082-2835 

1.00 

HP5082-2884 

POR 

HP5082-3039 

6.70 

KP5082-3040 

36.00 

HP5082-3080 

2.00 

HP5082-3188 

1.00 

HP5082-3379 

1.50 

HP5082-6459 

POR 

HP5082-6462 

POR 

HP5082-6888 

POR 

HP5082-8016 

POR 

HP5082-8323 

POR 

IGA Kemtron 

7.00 

MA450A 

POR 

MA475 

POR 

MA40008 

POR 

MA41487 

POR 

MA41765 

POR 

MA41766 

POR 

MA43004 

48.00 

MA43589 

POR 

MA43622 

POR 

MA43636 

POR 

MA45104 

27.00 

MA47044 

POR 

MA47051 

25,50 

MA47100 

3.05 

MA47202 

30.80 

MA47771 

POR 

MA47838* 

POR 

MA47852 

POR 

MA49106 

37.95 

MA49558 

POR 

MA86731 

125.00 


* OCR STOCK CHANGES DAILY SO CALL IF IF THE PART YOL NEED IS NOT LISTED ********************+*+*+*+*+***++*+*+*********+** 


Toll Free Number 
800-528-0180 
(For orders only) 


“All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item.” 


For information call: (602) 242-3037 

electronics 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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COAXIAL REUY SWITCHES SPOT 



COM 


co aj(ha[ r * 

sue ** a i/f *io 

«*t *a (LfLf*OHSriCi Ji' ’* S 


Electronic Specialty Co,/Raven El eel ronic.s 
Part 9 25N28 Part # SU-Gl 

26Vde Type N Connector* DC to l GHz, 


Amphenol 

Part rf 316-10!02-8 

115Vac Type BNC DC to 1 CjJJz 


EXE 

Part i 300-11182 
J 20Vac Type BMC DC 
ESN 5985-543-1225 


vm 

Part tf 100-11171 
L20Vac Type BNC Same 
PS8 5985- 543-1850 


M Mr'* 
t* v 


BNC To banana Plug Coax Cable KG-58 36 inch or KMC to N Cciax Cable Rfl-58 16 Inch 


SOLID STATE RELAYS 


l Z0V4C contact at 7ampn or 2(lamps on a 
I0”x t0 Tt x *126 aluminum. Heatsink with 
si 1 iron grease. 

24l)vac contact lAamps or 6Damps on a 
ItV'x iO M x .124 a 1 uitilmini. Heatsink with 
silicon grease* 

5vdc turn on 2A0vac contact at 15amps or 40amps on a 

KT'x I0"x .126 aluminum. Heatsink with 
silicon grease. 

E tems may be substituted with other brands or equivalent model numbers* *** 

For informal ion call: (602) 242*3037 

AM pans may he new oi 
Surplus, and parts may be 
substituled wjlh comparable parts 
1 _ . _ __ if we are oul of stock ol an item 

electroqic* 


PSB Model ECTIDH72 
PRICE EACH $5.00 


Digislg, Inc, Model ECS-215 5vdc turn on 
PRICE EACH 0 


G r i gsby / Ha r t on Mo del l : 13 7 400 
PRICE EACH 57.50 


NOTE 


Toft Free Numbar 
800*528*0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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TUBES 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2C39/7289 

$ 34.00 

1182/4600A 

$500.00 

ML7815AL 

$ 60.00 

2E26 

7.95 

4600A 

500.00 

7843 

107.00 

2K28 

200.00 

4624 

310.00 

7854 

130.00 

3-500Z 

102.00 

4657 

84.00 

ML7855KAL 

125.00 

3-1000Z/8164 

400.00 

4662 

100.00 

7984 

14.95 

3B28/866A 

9.50 

4665 

500.00 

8072 

84.00 

3CX400U7/8961 

255.00 

4687 

P.O.R. 

8106 

5.00 

3CX1000A7/8283 

526.00 

5675 

42.00 

8117A 

225.00 

3CX3000F1/8239 

567.00 

572 1 

250.00 

8121 

110.00 

3CW30000H7 

1700.00 

5768 

125.00 

8122 

110.00 

3X2500A3 

473.00 

5819 

119.00 

8134 

470.00 

3X3000F1 

567.00 

5836 

232.50 

8156 

12.00 

4-65A/8165 

69.00 

5837 

232.50 

8233 

60.00 

4-125A/4D21 

79.00 

5861 

140.00 

8236 

35.00 

4-250A/5D22 

98.00 

5867A 

185.00 

8295/PL172 

500.00 

4-400A/8438 

98.00 

5868/AX9902 

270.00 

8458 

35.00 

4-400B/7527 

110.00 

5876/A 

42.00 

8462 

130.00 

4-400C/6775 

110.00 

5881/6L6 

8.00 

8505A 

95.00 

4-1000A/8166 

444.00 

5893 

60.00 

8533W 

136.00 

4CX250B/7203 

54.00 

5894/A 

54.00 

8560/A 

75.00 

4CX250FG/8621 

75.00 

5894B/8737 

54.00 

8560AS 

100.00 

4CX250K/8245 

125.00 

5946 

395.00 

8608 

38.00 

4CX250R/7580W 

90.00 

6083/AZ9909 

95.00 

8624 

100.00 

4CX300A/8167 

170.00 

6146/6146A 

8.50 

8637 

70.00 

4CX350A/8321 

110.00 

6146B/8298 

10.50 

8643 

83.00 

4CX350F/8322 

115.00 

6146W/7212 ‘ 

17.95 

8647 

168.00 

4CX350FJ/8904 

140.00 

6156 

110.00 

8683 

95.00 

4CX600J/8809 

835.00 

6159 

13.85 

8877 

465.00 

4CX1000A/8168 

242.50* 

6159B 

23.50 

8908 

13.00 

4CX1000A/8168 

485.00 

6161 

325.00 

8950 

13.00 

4CX1500B/8660 

555.00 

6280 

42.50 

8930 

137.00 

4CX5000A/8170 

1100.00 

6291 

180.00 

6L6 Metal 

25.00 

4CX10000D/8171 

1255.00 

6293 

24.00 

6L6GC 

5.03 

4CX15000A/8281 

1500.00 

6326 

P.O.R. 

6CA7/EL34 

5.38 

4CW800F 

710.00 

6360/A 

5.75 

6CL6 

3.50 

4D32 

240.00 

6399 

540.00 

6DJ8 

2.50 

4E27A/5-125B 

240.00 

6550A 

10.00 

6DQ5 

6.58 

4PR60A 

200.00 

6883B/8032A/8552 

10.00 

6GF5 

5.85 

4PR60B 

345.00 

6897 

160.00 

6GJ5A 

6.20 

4PR65A/8187 

175.00 

6907 

79.00 

6GK6 

6.00 

4PR1000A/8189 

590.00 

6922/6DJ8 

5.00 

6HB5 

6.00 

4X150A/7034 

60.00 

6939 

22.00 

6HF5 

8.73 

4X150D/7609 

95.00 

7094 

250.00 

6JG6A 

6.28 

4X250B 

45.00 

7117 

38.50 

6JM6 

6.00 

4X250F 

45.00 

7203 

P.O.R. 

6JN6 

6.00 

4X500A 

412.00 

7211 

100.00 

6JS6C 

7.25 

5CX1500A 

660.00 

7213 

300.00* 

6KN6 

5.05 

KT88 

27.50 

7214 

300.00* 

6KD6 

8.25 

416B 

45.00 

7271 

135.00 

6LF6 

7.00 

416C 

62.50 

7289/2C39 

34.00 

6LQ6 G.E. 

7.00 

572B/T160L 

49.95 

7325 

P.O.R. 

6LQ6/6MJ6 Sylvania 

9.00 

592/3-200A3 

211.00 

7360 

13.50 

6ME6 

8.90 

807 

8.50 

7377 

85.00 

12AT7 

3.50 

811A 

15.00 

7408 

2.50 

12AX7 

3.00 

812A 

29.00 

7609 

95.00 

12BY7 

5.00 

813 

50.00 

7735 

36.00 

12JB6A 

6.50 


NOTE * = USED TUBE NOTE P.O.R. = PRICE ON REQUEST 

"ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE 
ARE OUT OF STOCK OF AN ITEM. 


NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


For information call: (602) 242-3037 


Toll Free Number 
800-528-0180 
(For orders only) 


"All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item.” 


electroi|ic§ 
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HEWLETT PACKARD SIGNAL GENERATORS 


Seme as qoovc but later fnotieI. * WO.00 

5.S to Kfctii ramie, with col |i>r ated output and sc lection .» 

Du|se-Fft qr square wave modulation. 1 inu.uu 

same os above but later monel. 12 * 00.00 

7 to 116Hz range,with calibrated oatpul and selection at Tr , 
pulse-FW or suucire wove modulot ion, 1 ‘d.uu 

Sane as obove but later model, $2200.00 

10 to ISGHz^IQtn output power with callftfoted Output and Wl 

Dulse-square wave or FH modulol loti. wzuo.uu 

Synchronizer used with &0bH,6O8FJne synchronizer is a 
phase-loch Frequency slob Izer which provides crystal 
use illutor frequency slob nv to 430MHz In the EiOflF signal 
venerator. Phase I act I no e minutes ml a aphonies ana drift 
resulting in excellent frequency stability The 8/0&A include 
□ vernier which earn tune the reference Os. llamr over a rantlt 
of *-0,251 permitting f reaueru > settdbMIty to 2 parts in 10 
to the seventh.Provides o very stable signal tnat satisfies 
many critical apollcut ions. _ , , tn „ 

twith HP &06fl or tOsFi * 35Q.W 

(without) $ 4Mb00 

ELlCTAOhETHlCS EHt-lU &FE/LMI FtLCE IVEft 

Law frequency analyzer cover Inn 20Kj to vJlh; frequency 

range.Extendable lb 500 KHz in wideband mode* * 2 Wu.uO 

tinolre Devices Mela Intensity rioter. 

HOS HF -lE»/Tft,Nf *105/TX,«FM05/Tl ,NT -105/15. 

Covers UKttj to lOOOWHz. W100,00 


tv el adjusted! 
Ihratar.400 1 


50k Hz to 65MK; in b bands ♦ U,0uu 
ta Vi into 5{3 ohms,Rul It■ in crysta 
modulation. 

Sent' as above but has frequency Control feature to allow 
operation with HP 3/i>8A Synchronizer. H10CU3D 

lONHz to 4HDmiz,0-luv-lv into 50 ofms.AlUWiDr Pulse mod 
uiatlon, calibrated attenuator, * 500 ,oa 

1DHHZ to M20m* 0auv a,5V into 50 ohms T * o,5t accuracy, 

built-in crystal calibrator, w cm or Dure output. * Vf .00 

Itnprbvdd version of pOOulur kOfiC.Ua la lv aulDui. Improved 

stabilIiv,low residual fk. $1450*00 

10MHz to 4&5HHZ in 5 bonds * i; frequeuev accuracy with 

built-in crystal calibrdtat con be used with HP 87ijk.n 

Synchronizer. Out but corn inuouslv adjustable from JuV lo 

,5V imp 50 ohms. MIDI),00 

450 123MHz ,a,luV-D.5V 3nta 50 uhms.cdl Ibrnted OutDuI. 1 /SU,O0 

HOU-ZlOWIHz with nwqnv features Including alltsraled outcul 

and oil modulation characteristics, 1 '"m.oq 

inrect reading ana direct control from l,n ID 4,26Hz. ihr 
H.P.u 16A features ■!.50B calibrated cutout accuracy ft am 
312/dBm tu dBm.The output direct v calibrated in micro 
volts arid dBm with continuous man Hot rm. MnPlt opet alien 
freauenry diad accuracy is * 11 mu! stub! Lit', exceeds 0 ,nr._ 

/ r change in grtmmi tedder attire. Cat Ibroted attenuator 

within * -1.5dB over entire output band. 50 ohm hnmtanoe unit 

has internal Dulse modulotion with reo rule vunuble (inn 40 

Hz t a 4 k Hz i vor i q(i ] e DU ] se W L <] t h it u lOu se I i an a va r lable DU I SC 

deloviS to 300useei.External modulating inputs increas ver^ 

sat liny, ' 575.QC 


ALL EOUIPHENT U&ftY A 5u Tiftr GUARANTEE 
EQUIPMENT IS HOI CAUBBATED, 


imu'i OOUCSJK. hriMl.COD 0(Crt«)Ct'd 

fCW£iU*t P"B£mh 3 ontr U S U,y«f £»f(*w .n [.ulwl Owt Onl. 

COD' tjj cWaufhrM LW mail Pjwnwnl FrL*f, Lu*k*T.w will W t)*p Oa*a. Wkw*j frfl". m I Wf afcrn. 

but *r ^inml t£t*(K Ch«*i k» CO D * COO % art tnr Ml (W H and Ihry Ufxrifcf H urcm* SmrtKt 

COhl IRHIMQ until pin Wl wn^hl pridW ENM tonr.rm,r>d ottimr » WH art*, a tMaphgm* gtOm Ml twwn U dP u*"t 

SMl>£v iKMtllilH a ortw P»k» mart C<S«f IfMINO C»MI> tm rh, wdM IF pmWwral of duplinal* *mpw*iwt M 

r r i# .Jl* |d an onto #fvC(* n **A jaupMir mart*} i'-^ L.iaMoww* *IiI da Wa4d raswjnga^* Fpr an, i^gn mewart [ri,n a 1SS 
.aairt> i h«h|ja ml^ faiumafl parta 

CfltQiF CMOS Mann* aCtapl,r^ HUdCnCMD. VS8A. *WO AV-IVKAH UmiM 
0*1* BMEEtl IWW'i ***** Mia aftaaEa Hr Hex" oort wfKr* aa will *u« , |W*m -HW lha (jrfWf 

» F(CTTV1 MAHHiAlS All CUWW* 1^ J*t*ClF* malwialf nujaE tw n-.a*. *-m.h .10 RAT'S alhtt raoUpl at I Ha pamal Am CWntt 
^Irtl 'fa, IufK: I ha 4riaclrva ifiatanal ffM EhI,^ a «HDt 9* W* m™, "VJ a raliA^ aiah<yiiaih*fl nH*niiaf Wat* ™*i C* 

«irfaifi*d (WWW 1& **,pp,ng 1*a mafcisayidlaa tach !o u4 *"( ca* t* th, railing W tarwft'vj wa * W 1 W 9 

rw* tu Manurtclur*. w«JiAAlrt* wt * r * WMUta ta raplaca o, i«vua cr»*T a* i#f*» aliM'-h ha* Eiaari nokMiwi i* at ti*«a Daan 
jJii^art in aw, ax. All raiiati Ham* wna*f rja pnjpatly fl* il anil Wad Ml *atr*nii*t Wa d« not 4 *tuna raa(tor«fbl ,1 r >dt 

|>np *taj h,*iudt,ng chargM .ncutiad 

OClFVC nr Otfl*^ at* ua.LM.li> thup{*l in* hum oar 1ha> an f.'sca,E ri, in* rwnl Mu. Mvlaa* ** a* ch, 1 <J Wotti 9* ** 

ilMii It* ru4l.-«TM< a-' 1 ba tMiIm* b, )nnl t*«l ll m* H* IWt.'m I* &ai>™ifcr It* JSa«m OuT lontial Mapping matrKrf it UPS w u<-. 

MarJ ManOna on mm c* ii* mi^ie pi ip* packag* Taa-T EgunniwH «i Hhim*w cwt tw m amt * IpmijW «Mi uni^* p#hw 
arrangamanla tny* twan rtud* and amM O ' MJ 

FOKIiaw OHPf Ht- AH ppm^fi i.rfO*,a rruaP Ei* {V*f>awJ m m a r.aalMM ■ tP* * M*n-4rt Ofrp*f * U FufJCK ONL * 

An ar> MMhv tWA COD » r*A a*a Iatii* HO Iprwgfi tOu«n*i t<*i HHItn OP 0(01 *'■ unactapfat^a a* I lorm P* Hr*"* 1 ' 

I nlpfm »s^ It ,t»'I Jtlhp Oft J«n*t I 

HOURS HAisriaTiiuiu FpkUt El jo am EoSOOfm. s*iu>daif*B»*m |pa«pm 

(MSUHAMCl Otaata ,nchato 2U I Of MCT adtfiFKH*l ilrtUJO o*H tKMilO, UPS ONLV All .aawatj (MCtagH *>■ VfnpOMf IM» 

■SftPp 1 fOv Wia* la P** ll lMcpgd Httpugf, E*# pool flint* IPwhh I* ilitfil* *fm;h >i MAWWOrtAl tall* iMppmg. Aartjmng MVJ w 
IV*A 

OH Pi ACCDUNl S Wb i*gr*l Ph*E *Olndl In * tn*»i *6e€w«A 

CMOtW i DftilS Eta* OtaW twin* a,* «tl**Kl *UPi aacH Ontaf In* A-KWHwia. wrter torn* * *«a.l»tpM aw 


net LffiOHAn m itr, thsfli>]ccw mm t 

these fiijuiets n with era tain- t u a 1CCM radios ma unv * r wulP'Bnt 
Per ret t for Aimhit:^ , «elia»ters i Hjdi tailus , or - rst t.ne Telet**"?, 

These Are finernrv meh In Seolea BfflCS, Um|t«J itXOly Ertly 


PARTS: Wft HfSOFW Ihfl figrn JO auballlutv Of repLiic* any Hem with a part til (K|u«l Of COm(Mirabli> 
tpgcllilG anon 

POSTAGE Minimum snipping and hwndling m tn« U S .Cwnaua. and Mcnto is |3 00 fw ground *n,p. 
ments illlolfwr cour-lrio* is t£ SD Air r«1»s arp AvAUaM« *1 melimnol ytWJr Ofde' *J1 lofeign Ofdln 
^laasn include 23% of lh* cwdeFeii amounE for shipping iml nanjimg COD a are shipped Ain 
ONLY. 

PREPAID ORDERS Oder 5 musl be accomDomed try • chocK 


PRICES- Unices are ?,uE)iecT to ehango wUhout nclire 

PURCHASE ORDERS. SNo accopl purchase orders only when Ihwy are Accompanied by a check 

REST OCR CHARGES; it parts are relufftod lo MkZ ELECTHOMlCb. JHC duit tOcuAIWltof wroMhe 
customer Will On tie to responsible lof All 1 m incurred and will r» charged a 15% RESTOCK 
CHARGE with ir» remarnder to CREDIT ONLY Ttw> lot towing muil accompany any 1 el urn. * copy ot 
our invoice rolijrn SuIlKMl/atiOO number wtilCh rtiuBt beoblalned prior 10 Shipping Ifte mettfiaf>dise 
back Return* must be done within IQ DAYS of receipt of parcel Retirfri autnonrahcifi numbers cen 
be obtained by celling (soft W'* or non lying ua by post card Return authwhuttoftt will not Do 
given out on Our 800 number 

SALES TAX: ARIZONA residents must add 6 + y saie* la*, unless a signed ARIZONA lesm** tt» card 
ta currently on Ilia wim ua A» orders placed by persons miEaid- of ARIZONA, but dei,vered lo per 
sons m ARIZONA afo subnecT lo meSVi sales tax 

SHORTAGE OR DAMAQE: All claims Ipr shprlages Of damages must bo made wiIMn 5 DAYS ol 
reqaipl □! parcel Claims must include a copy of OUI Invoice, along with a return aulhotuation 
number which can m oblairtod by contacting ua at HWZI242-39 16 or sending a posl card Au1ho*ff* 
Hons cannot be on our 0 QG number ah Hems musi be properly packed n Items are not properly 
packed make sure to coolict the earner to that tn*y can tome out and tnaoKt lne package berore 
II la leEurnod lo US Cuatomera which do mol ngllly us within inn lime period will b* twto reapOhSible 
for 1 he entire order as we will consider the brtler compJele 

OUR HOC HUMBER t£ STRICTLY FQR ORDERS ONLY <&0Ci 52BD1S0 INFORMATION CALLS ARE 
TAKEN ON [602) 24?3St6 or (SOS 242303? 


Toll Frtt Number 
800-S280180 
(For ofdart only) 

For informal ion call: (&Q2) 242^3037 


‘ All parts may bfl ne* or 
Surplus, and pans may tm 
subslHulrrtJ with comparable parts 
if wee are out of si&ck of an Hem 


21tt W. CAMELBACK ROAD 
PHOENIX. ARIZONA 45015 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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When cost is a factor, 
don't sacrifice performance 


P.O. BOX 1178 •POPLAR BLUFF, MO 63901 • (314) 785 5988 


For the competitive edge, 
call— 

Antenna 
Development & 
Manufacturing, inc. 


The ADM 10' latelhie antenna system gives you 
the most for your investment. At the cost of an 
8 hiih, the ADM I0 r provides performance mar¬ 
gins to account for loss of signal doe to satellite 
aging. Constructed of tugged steel or aluminum 
with fully adjustable polar mount. ADM IQ'-the 
competitive edge in the private TVRO market. 


^ 113 


SPEAKER QUALITY IS THE PRIMARY KEY 
TO YOUR STEREO SYSTEM'S SOUND 


And speakers are easy to make-and very difficult to de¬ 
sign. Speaker Builder, a new quarterly from the 
publishers of Audio Amateur, has all the design an¬ 
swers you novice-to-experts need to dramatically im¬ 
prove the quality of sound you're getting from your 
stereo system. The drivers are relatively cheap and the 
sources for them are all listed in Speaker Builder's 
pages. As an experienced ham, you probably know your 
way around your audio system already. Here's an easy 
way to make what you have sound a whole lot better at 
minimum cost. 

Speaker Builder can save up to two thirds of the 
cost of the speakers— which translates to almost one 
third of your outlay for your stereo system. Over 
110,000 Americans will build their own enclosures this 
year—and you can too! Your dream speaker is probably 
well within reach if you build it yourself. There's a lot of 
help around already and now, Speaker Builder 
brings it all together in an assortment of articles that are 
comprehensive and a mix of both simple and advanced 
projects to help you choose and build the best type for 
your listening room. 

^ 117 


* Bass Reflex ★ Horns 

* Electrostatics ★ Transmission Lines 

A Infinite Baffle 

* Specials: Ribbon, Air motion transformers 

* Basic data on passive and electronic crossovers. 

There will be reports on building the many kit speakers 
and enclosures now available, and a roundup of sup¬ 
pliers for drivers, parts, and kits. Articles range from the 
ultimate (650 lbs. each) to tiny plastic pipe extension 
speakers. From time delayed multi-satellites to horn 
loaded subwoofers, as well as modifications of many 
stock designs. 

SPEAKER BUILDER, P.O. Boi 49411, Peterborough NH omss-mq* lsa 


i ] Enter my subscription (o SPEAKER BUILDER for one year at (hr special rate of 110*00, 
Make ihal a fwo yea/ subscript lot) at 118.00. 


i Check enclosed 
# 

[ 1 Charge* to my □ Mask (Card Visa i i charge card 

Expire _J 

Name. 

Phone Orders 1603)924-6526 

Street & No. 

Town 

State ZIP 


I unde island that the unexpircd pent mo of niy subscription will be refunded niter my first 
issue <1 the map zinc is umafistmciory for any reason Make checks and money orders 
payable to Speaker Builder Kates atvive are for USA only. Outside USA add 12.00 per yt-ai 
for postage Nun U S checks must be drawn in U S. currency only 


Jr 
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California 


C & A ROBERTS, INC. 

18511 HAWTHORN BLVD. 
TORRANCE, CA 90504 
213-370-7451 
800-421-2258 

Not The Biggest, But The Best — 
Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
619-463-1886 San Diego 
800-882-1343 Trades 
Habta Espanol 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE,DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Azden, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 
CLEARWATER, FL 33575 
813-461-4267 
Clearwater Branch 
West Coast’s only full service 
Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 

ORLANDO, FL 32803 

305-894-3238 

Fla. Wats: 1 (800)432-9424 

Outside Fla: 1 (800) 327-1917 

Hours M-F 9-5:30, Sat. 9-3 

AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 51 
years. Complete lines of Amateur equip¬ 
ment, accessories and parts. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM SHACK 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER, P.O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 

America’s No. 1 Real Amateur Radio 
Store. Trade — Sell — Buy. 


Kentucky 


L & S RADIO 

307 McLEAN AVENUE 
HOPKINSVILLE, KY 42240 
502-885-8071 

Ten-Tec, Azden, Ameritron Sales and 
Service. 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA01460 
617-486-3040 
617-486-3400 (this is new) 

The Ham Store of New England 
You Can Rely On. 


Michigan 


ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray ‘’Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


JUN’S ELECTRONICS 
460 E. PLUMB LANE — 107 
RENO, NV 89502 
702-827-5732 

Outside Nev: 1 (800) 648-3962 
Icom — Yaesu Dealer 


New Hampshire 


POLCARI’S ELECTRONICS CENTER 

61 LOWELL ROAD 
HUDSON, NH 03051 
603-883-5005 

Southern New Hampshire’s only Ham 
Store. Call today for quotes. 



YOU SHOULD BE HERE TOO! 

Contact Ham Radio now for complete details. 
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New Jersey 

RADIOS UNLIMITED 

P 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, N J 00673 
201 460-4599 
800-528-0903 

New Jersey’s only factory authorized 
Yaesu and loom distributor. New and 
used equipment. Full service shop 

ROUTE ELECTRONICS 17 

777 ROUTE 17 SOUTH 
PARAMUS, NJ 07625 
201-444-8717 

Drake, Cubic, DenTron, Hy-Gain, 
Cushcrafl, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 

New York 

BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store 

VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying 
all of your Amateur needs. Featuring 
ICOM “The World System. 11 Western 
New York's finest Amateur dealer 


Ohio 

AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH (CLEVELAND AREA) 
44092 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 
Hours M-F 9-5:30, Sat. 9-3 

UNIVERSAL AMATEUR RADIO, INC* 
1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, Icom, 
and other fine gear. Factory author¬ 
ized sales and service Shortwave 
specialists. Near 1-270 and airport, 

Pennsylvania 

HAMTRONICS, 

DIV* OF THEVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years, 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

loom, Bird, Cushcraft Beckman, 
Larsen. Hustler, Astron, Belden, 
Antenna Specialists. W2AU/W2VS, 
AEA, B&W, Amphenol, Saxton, J.W, 
Miller/Daiwa, Vibraplex. 

THE VHF SHOP 
BOX 349 RD 4 
MOUNTAINTOP, PA 18707 
717-868-6565 

Lunar, Microwave Modules, ARCOS, 
Astron, KLM. Tama. Tor>na-F9FT, 
UHF Units/Parabolic, Santee, Tokyo 
Hy-Power, Deni ran. Mirage, 
Amphenol, Belden 

Texas 

MADISON ELECTRONICS SUPPLV 

1508 MCKINNEY 
HOUSTON. TX 77010 
713-658-0268 
Christmas?? Now?? 

Virginia 

ELECTRONIC EQUIPMENT BANK 

516 MILL STREET. N E. 

VIENNA, VA 22180 
703-938-3350 

Metropolitan D.C. 's One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronics. 

Wisconsin 

AMATEURiLECTRONlC SUPPLY 

4828 W. FOND DU LAC AVE 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800)242-5195 
Outside Wise: 1 (800} 558-0411 
M-F 9-5:30 
Sal 9-3 


SAY 

YOU SAW 
IT IN 

ham radio! 



HUSTLER / 

DELIVERS / 
RELIABLE j 
ALL BAND HF / 
PERFORMANCE 


Don't miss our 30 meter excitement. 

HUSTLER - 

STILL THE STANDARD OF PERFORMANCE. 


Hus tiers new 6-BTV six- 
band trap vert krai fixed 
station antenna offers 
all band operation 
with unmatched con¬ 
venience. The 6-8TV 
offers lO. 15, 20, 30. 

40, and 75/80 meter 
coverage with ex¬ 
cellent bandwidth 
and low VSWR Its 
durable heavy 
gauge aluminum 
construction with 
fiberglass trap 
forms and stain- J 

less steel hard- m 

wore ensures m 

tong refiability ml 

Thirty ml 

meter kits m jl 

(30-MTK) mm 

for 4-8TV /S* 

and 5-BTV 

ore also If 

available. / f 


3275 North 6 J Avenue 
Kissimmee Ftoffda 32741 
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RATES Noncommercial ads 10<P per word; 
commercial ads 600 per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


QSLs & RUBBER STAMPS — Top Quality! Card Samples 
and Stamp info — 50$ — Ebbert Graphics 5R, Box 70, Wester¬ 
ville, Ohio 43081 


TRAVEL-PAK QSL KIT — Converts post cards, photos to 
QSLs. Stamp brings circular. Samco, Box 203-c, Wynantskill, 
New York 12198. 


RAOIO ITEMS before 1930 wanted. Buying battery operated 
radios, horn and cone speakers, radio tubes and parts, radio 
literature — books, catalogs, magazines, radio advertising 
signs, posters. Gary Schneider, 6848 Commonwealth Blvd., 
Parma Heights, Ohio 44130. 

FOREIGN PAPER MONEY wanted for my hobby. Old and 
new. Will accept free or will buy or trade. Buddy Hincke, 1854 
East Bay Drive, North Bend, Oregon 97459. WA6LFJ. 

ENGINEERING SOFTWARE — Free brochure. PLOTPRO — 
scientific graph printing program prints linear/log/semi-log 
plots on any printer. Multiple plots forced or autoscale, grid 
lines, labeling, $49.95. ACNAP — fast machine code analyzes 
active/passive electronic circuits. MonteCarlo, Worst Case, 
and sensitivity analysis, $49,95. SPP — Signal processing pro¬ 
gram analyzes linear/nonlinear systems and circuits, LaPlace 
transfer functions, 512 point FFT, transient analysis, more, 
$59.95. All programs share data files. Add $3.00 each S&H. 
BV Engineering, PO Box 3429, Riverside, CA 92519. (714) 
781-0252. 


Foreign Subscription Agents 
for Ham Radio Magazine 

Ham Radio Austria 

Karin Ueber 

Postfach 2454 

0-7850 Loerrach 

West Germany 

Ham Radio Holland 

Postbus 413 

NL 7800 Ar Emmen 

Holland 

Ham Radio Belgium 
Stereohouse 
Brusselsesleenweg 416 

0-9218 Gent 

Belgium 

Ham Radio Italy 

Via Pordenone 17 

1-20132 Milano 

Italy 

Ham Radio Canada 

Box 400, Goderich 

Ontario, Canada N7A 4C7 

Ham Radio Europe 

Box 2084 

S-194 02 Upplands Vasby 
Sweden 

Ham Radio Switzerland 

Karin Uebei 

Postfach 2454 

D- 7850 Loerrach 

West Germany 

Ham Radio France 

SM Electronic 

20 bis, Ave des Clarions 

F-89000 Auxerre 

France 

Ham Radio UK 

P.O. Box 63, Harrow 

Middlesex HA3 6HS 

England 

Ham Radio Germany 

Karin Ueber 

Posttach 2454 

0-7850 Loerrach 

West Germany 

Holland Radio 

143 Greenway 

Greenside, Johannesburg 
Republic ot South Africa 


120' GUYED TOWER. Extremely strong $700. 20' sections 
$150. Tim Colbert, 13609 Colony, Burton, Ohio 44021. 


ELECTRONIC CMOS Keyer kit pcb +parts only $9.95 plus 
$1.50 shipping. Wl res. add 5% tax. Send for free informa¬ 
tion. BEL-TEK, PO Box 125H, Beloit, Wl 53511. 


FREE, FREE gift. Interested in Amateur Radio, computers, 
video. Large SASE pse and mention Ham Radio ad. Free gift 
to all. Narwid Electronics, 61 Bellot Rd., Ringwood, NJ 07456. 


CRYSTALS ... brand new 230.400 kHz, 4.000 MHz, 10.000 
MHz; $1.00 each! Satisfaction guaranteed or your money 
back. Send for free electronics parts catalog. Technical Elec¬ 
tronics, PO Box 2361H, Woburn, MA 01888. 


RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO 
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. 
SASE brings information. 

RADIO SPECIALTIES FM deviation scope $250, Singer M-19 
spectrum analyzer $150, Narda 8400 RF power meter .01-12.4 
GHz $95, North Eastern 7-18 frequency meter 100 mc-10 GHz 
$95, North Eastern TTS-26B telephone system test set $250. 
K6KZT, 2255 Alexander, Los Osos, CA 93402. 


“THE SWAP LIST” has bargains galore. Subscribe now! 6 
months for $4.00; 1 year only $6.50. The Swap List, Box 988-H, 
Evergreen, CO 80439. 


REPAIR, ALIGNMENT, calibration. Collins written estimates 
$25; non Collins $50. KlMAN. (207) 495-2215. 


CHASSIS and cabinet kits. SASE K3IWK. 


DIGITAL DISPLAYS tor FT-IOI’s, TS-520’s, and most others. 
Write for information. Grand Systems, PO Box 2171, Blaine, 
Washington 98230. 


SAN ANTONIO, TEXAS QTH for sale. 4-2-2 with 70 foot tower, 
etc. W8CM, (512) 684-6129. 

YOU KNOW it’s fun to build — if you can find the parts. Maybe 
we can help. Stamp brings flyer. Midnight Engineering, RR, 
Maquon, IL 61458. 

WANTED: Cash paid for used speed radar equipment. Write 
or call: Brian R. Esterman, PO Box 8141, Northfield, Illinois 
60093. (312) 251-8901. 


STERLING SILVER callsign jewelry pin or tack; $11.95, 
alligator tie clip; $19.95, all ppd. Info-SASE. Tom’s Silver, PO 
Box 3758, Manchester, NH 03105. 


RECONDITIONED TEST EQUIPMENT $1,00 for catalog. 
Walter, 2697 Nickel, San Pablo, CA 94806. 


NOTICE to all 2 meter RTTY operators — a new MSO 
(Message Storage Operation) system is being established here 
in the New York metro area by Lenny N2CKA. Frequency of 
operation is 145.680 MHz - FM, using 100 WPM (74 Baud) 
Baudot code. All Amateurs in the NY, NJ, Conn, area, or for 
that matter, anyone who can “hit" the MOS from elsewhere 
are encouraged to leave items of interest, bulletins, or just 
exchange “mail”. The MSO uses standard DS 3100 type for¬ 
mat. Access code is MSOCKA. HELP will bring up a list of 
commands to assist the new user, EXIT is used to “close” 
or deactivate the system. Lenny N2CKA or Rich N2EO, will 
be glad to help new users not familiar with SMO operation 
to get off on the right foot. 


FOX-TANGO Newsletters — Since 1972, the prime source 
of modifications, improvements, and repair of Yaesu gear, free 
to Club members. Calendar year dues s till only $8 U.S., $9 
Canada, $12 elsewhere, Includes five year cumulative index 
by model numbers, or send $1 for index and sample Newslet¬ 
ter. Fox Tango Club, Box 15944, W. Palm Beach, FL 33416. 


SENCORE VA48, Mint condition, all manuals & probes 
$050.00. CES 500SA simplex patch $325.00 Eden, Sr. (513) 
932-3117. 


RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year 
$7.00. Beginners RTTY Handbook $8.00 includes journal 
index. P.O. Box RY, Cardiff, CA 92007. 


IMRA International Mission Radio Assn, helps missioners — 
equipment loaned; weekday net, 14.280 MHz, 2-3 PM Eastern. 
Br. Frey, 1 Pryer Manor Rd., Larchmont, NY 10538. 


“HAMS FOR CHRIST.” Reach other Hams with a gospel tract 
sure to please. Clyde Stanfield, WA6HEG, 1570 N. Albright, 
Upland, CA 91786. 


TENNATEST — Antenna noise bridge — out-pertorms others, 
accurate, costs less, satisfaction guaranteed. Send stamp for 
details, W8URR, 1025 Wildwood Road, Quincy, Ml 49082. 

WANTED: Early Hallicrafter “Skyriders’’ and “Super Sky- 
riders” with silver panels, also “Skyrider Commercial”, early 
transmitters such as HT-1, HT-2, HT-8, and other Hallicrafter 
gear, parts, accessories, manuals. Chuck Dachis, WD5EOG, 
The Hallicrafter Collector, 4500 Rusself Drive, Austin, Texas 
78745. 


VERY in-ter-est-ing! Next 4 issues $2. Ham Trader “Yellow 
Sheets”, POB356, Wheaton, IL 60189. 


NEEDED: Model 14-X D.C. module for Swan 350. Kurt R. 
Fritsch, 7882-103 Americana Cir., Glen Burnie, MD 21061. 
(301) 768-7903. 

WANTED: Old microphones, remote mixers, other mic related 
items. All pre 1935. Bob Paquette, 107 E. National Avenue, 
Milwaukee, Wl 53204. 


Coming Events 

ACTIVITIES 

“Places to go...” 

COLORADO: Rocky Mountain VHF Society’s annual Spring 
Hamfest, Sunday, May 20, 9 AM to 3 PM, rain or shine, Bould¬ 
er National Guard Armory, 4750 North Broadway, Boulder. 
Admission $3 per family, no seller’s charge. Sellers please 
bring own tables. Tech demonstrations and seminars on 
packet radio, fast-scan ham TV, microwaves, satellite com¬ 
munications, etc. Food and drink available. Talk in on 
146.16/ 76 and 146,52. For more information: Richard Ferg¬ 
uson, KA0DXM, 1150 Albion Rd., Boulder, CO 80303. (303) 
499-2871. 


GEORGIA: The Atlanta Hamfestival 1984, sponsored by the 
Atlanta Radio Club, June 16 and 17, at the Atlanta Civic Cen¬ 
ter. 70,000 square feet of air-conditioned exhibitor space and 
over 800 outdoor flea market spaces will be available. Flea 
Market $12.50 per space in advance; $15.00 at the gate for 
both days. Hamfest registration $5.00 in advance, $6.00 at 
the door. To be pre-registered for the Flea Market or Hamfest, 
we must receive your application and check by June 8. 
Pre-registration applications received after June 8 will be re¬ 
turned. Hours 8 AM to 5 PM on Saturday. 8 AM to 2:30 PM 
on Sunday. Talk in on 3.97 MHz, 146,22/82 and 146.94 
simplex. For pre-registration or other information write Atlan¬ 
ta Radio Club, PO Box 77171, Atlanta, GA 30357. 


IDAHO: Kootenai Amateur Radio Society presents Hamfest 
’84 at the North Idaho Fairgrounds, Ceur D’Alene, June 9, 
8 AM to 4 PM. Swap tables available at no charge. RV’s are 
welcome but no hookups available at the site. Come early for 
our Friday program including pot luck and dancing afterwards. 
For further information write Avon Anderson, WB7WBZ. 


ILLINOIS: The Six Meter Club of Chicago will hold its 27th 
annual Hamfest, Sunday, June 10, Santa Fe park, 91st and 
Wolf Road, Willow Springs. Gates open 6 AM. Advance reg¬ 
istration $2.00, $3.00 at gate. Large swapper’s row, picnick¬ 
ing, displays in the pavillion, plenty of parking, refreshments, 
AFMARS meeting and more. For advance tickets: Val Hell- 
wig, K9ZWV, 3420 South 60th Court, Cicero, IL 60650 (or any 
club member). Talk in K90NA 146.52 or K90NA/R 37-97. 


INOIANA: The Wabash Valley Amateur Radio Association’s 
38th annual Hamfest, Sunday, June 3, Vigo County Fair¬ 
grounds, Terre Haute. For more information SASE to WVARA, 
PO Box 81, Terre Haute, IN 47808. 


INDIANA: The 16th annual Wabash County Hamfest, May 20, 
4-H Fairgrounds, Wabash. 6 AM to 4 PM. Contact Don 
Spangler, W9HNO, 235 Southwood Drive, Wabash, IN 46992. 
(219) 563-5564. 


INDIANA: The Annual Evansville TARS Hamfest, May 20, all 
indoors at the Vanderburgh County 4-H Fairgrounds. Open 
6 AM COT. Admission $3.00. Indoor tables $7.50. Outdoor 
flea market $3.00. Talk in on 147.75/.15 and 146.19/.79. For 
table reservations and information contact Mike Anderson, 
KA9LQM, PO Box 3284, Evansville, IN 47732. 


MARYLAND: The Maryland FM Association’s annual Ham¬ 
fest, Sunday, May 27, Howard County Fairgrounds, West 
Friendship, 30 miles west of Baltimore. 8 AM to 4 PM. Dona¬ 
tion $3.00. Tailgating $3.00. Inside tables $6.00 each in ad¬ 
vance, $10.00 at the door if available. Talk in on 146.16/76 
and 146.52. For table reservations or information: MFMA Ham¬ 
fest Committee, c/o John Elgin, WA3MNN, 8216 Styers Ct., 
Laurel, MD 20707. (301) 621-2352. 

MICHIGAN: The Chelsea Swap and Shop, Sunday, June 3, 
8 AM to 2 PM, Chelsea Fairgrounds, Chelsea. Setups 5 AM. 
Donation $2.50 advance and $3.00 at the gate. Children under 
12 and non-ham spouses admitted free. Talk in on 146.52 
simplex and 147.855 Chelsea Repeater. For information: 
William Altenberndt, 3132 Timberline, Jackson, Ml 49201. 


MINNESOTA: The North Area Repeater Association will spon¬ 
sor the state’s largest Swapfest and Exposition for Amateur 
Radio operators, Saturday, June 2, Minnesota State Fair¬ 
grounds, St. Paul. Admission $4.00. Exhibits, booths, giant 
outdoor flea market. Free overnight parking for self-contained 
campers on June 1. Call wide area repeaters 25/85 or 16/76 
for directions. For information write Amateur Fair, PO Box 857, 
Hopkins, MN 55343. (612) 420-6000. 


NEW ENGLAND: The Hosstraders Spring Tailgate Swapfest, 
Saturday, May 12, sunrise to sunset at Deerfield, NH, Fair- 
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grounds. Admission $2 includes tailgaters and commercial. 
Friday night camping for self-contained rigs at nominal fee. 
None admitted before 4 PM Friday. No reserved spaces. 
Profits benefit Boston Burns Unit of Shriners’ Hospital. Last 
year’s donation over $4700.00. For map to northeast’s big¬ 
gest Ham Flea Market SASE to Norm, WA1IVB, RFD Box 57, 
West Baldwin, ME 04091 or Joe, K1RQG, Star Route Box 56, 
Bucksport, ME 04416 or Bob, W1GWU, Walton Road, Sea- 
brook, NH 03874. 

NEW HAMPSHIRE: The 10th annual Eastern VHF/UHF Con¬ 
ference, May 4-6, Sheraton Tara, Exit 1, US 3, Nashua. Fri¬ 
day night hospitality room. Tech talks by well-known VHFers. 
Pre-registration $14.50 to Rick Commo, K1LOG, 3 Pryor Rd., 
Natick, MA 01760 before April 29. Registration at door $20.00. 
Saturday night banquet is $15.00 payable before April 29. For 
information: Lewis D. Collins, W1GXT, 10 Marshall Terrace, 
Wayland, MA 01778. (617) 358-2854 before 10 PM. 


NEW JERSEY: The Jersey Shore Chaverim is sponsoring the 
third annual Ham & Computerfest, June 10, 9 AM to 4 PM, 
Jewish Community Center, 100 Grant Avenue, Deal. 7300 sq. 
ft. of indoor space. Admission $3 per person (children under 
12 and XYL’s free). Refreshments available Indoor table $8 
and tailgating $3.50 per space. For reserved space SASE with 
advance payment to Jersey Shore Hamfest, PO Box 192, West 
Long Branch, NJ 07764 by June 1. Talk in on 147.045+ .6, 
145.110 + .6 and 146.52 simplex. Deal, NJ is less than 50 miles 
from NYC and 70 miles from Philadelphia. For information call 
Arnold, W2GDS (201) 222-3009. 

NEW JERSEY: TCRA Hamfest Tri County Radio Association, 
rain or shine, Sunday, May 13, Passaic Valley Community 
Center off Valley Road, Stirling, NJ. 9 AM to 4 PM. Indoors, 
refreshments, rest rooms, free parking. Tables $6, registra¬ 
tion $2.50. Table reservations call or write Dick Franklin, 
W2EUF (201) 232-5955 or 270-3193, PO Box 182, Westfield, 
NJ 07090. 

NEW YORK: “ROME HAM FAMILY DAY", Sunday, June 3, 
Beck’s Grove in Rome. Presented by the Rome Radio Club, 
Inc. this event features something for everyone. Games, con¬ 
tests and the largest Flea Market in the area. Good food and 
beverages available throughout the day. Educational and 
scientific displays and presentations climaxed by a fine din¬ 
ner and our “Ham of the Year” award. For further informa¬ 
tion: Rome Radio Club, PO Box 721, Rome, NY 13440. 

NEW YORK: The 25th annual Southern Tier Amateur Radio 
Club’s Hamfest, Saturday, May 5, Treadway Inn, Owego Flea 
market opens at 8 AM. Vendor displays and sales. Tech and 
non-tech talks. Refreshments available. Dinner is at 6:30 PM 
by advance tickets only. Talk in on 22/82, 16/76, or 146.52 
simplex. For further information SASE to KF2X, C. England, 
RD OH, Box 144, Vestal, NY 13850. 

OHIO: The Sandusky County and Ottawa County Combined 
Hamfest, May 20, Ottawa County Fairgrounds, state Rt. 163, 
3 miles east of Oak Harbor. Advance tickets $2.50, $3.00 at 
gate. Free trunk space and parking. Tables available. For in¬ 
formation: John Dickey, 545 N. Jackson St., Fremont, OH 
43420. Talk in on 147.675/075 or 52 simplex. 

OHIO: The Champaign-Logan Amateur Radio Club’s annual 
Hamfest, Sunday, June 10, Logan County Fairgrounds, Belle- 
fontaine. Gates open 8 AM. Tickets $2.00 advance, $2.50 at 
the door. Tables $3.00. Plenty of free parking. Call in 
147.60/00. Mobile check 146.52 simplex. For ticket info: Steve 
Kidder, N8ETD, Box 265, Russells Point, OH 43348 or (513) 
843-6099. 

OKLAHOMA: The Broken Arrow ARC and the Tulsa ARC will 
sponsor the Greencountry Hamfest, May 18,19, and 20, West¬ 
ern Hills Lodge, 6 miles east of Wagoner at Sequoyah State 
Park. Pre-registration $2.50 or $3.00 at the door. There will 
be programs for the whole family. For information: Broken 
Arrow ARC, PO Box 552, Broken Arrow, OK 74012. 

OHIO: Medina County Hamfest, sponsored by the Medina Two 
Meter Group, May 13, Medina County Community Center 
Building, Lafayette Rd., State Rt. 42 S.W. 8 AM to 4 PM. Ven¬ 
dor setup 7 AM. Refreshments and free parking. Tickets $2.50 
advance, $3.00 at door. Tables $5.00. Some elec, hookups 
available. Talk in on 147.63/03, K8TV/R. For tables and tickets 
write PO Box 452, Medina, OH 44258. (216) 725-5021 or (216) 
723-5010. 

OKLAHOMA: The Great Plains ARC'S third annual Northwest 
Oklahoma Eyeball & Swapmeet, Sunday, May 20, starting at 
9 AM in Mooreland. Covered dish dinner at noon. Local air¬ 
port. Dealer and swap tables free. Talk in on 147.72/12 and 
146.52 simplex. Campsites available. For further information 
call (405) 994-5394 or write KB5XI, Gordon Richmond, Rt. 1, 
Box 12, Mooreland, OK 73852. 


PENNSYLVANIA: The Murgas ARC (K3YTL) will sponsor the 
annual Wilkes-Barre Hamfest, Sunday, June 3,109th Armory, 
Market St., Kingston (across the river from Wilkes-Barre). Gen¬ 
eral admission 8 AM. Setup at 6 AM. Admission $3.00. XYL’s 
and children under 16 free. Tailgating $2.00 per space in¬ 
door/outdoor rain or shine. Talk in on 146.01/61 and .52 sim¬ 
plex. For further information: Hamfest Committee, PO Box 
1094, Wilkes-Barre, PA 18703. 


PENNSYLVANIA: The tenth annual Warminster Amateur 
Radio Club’s Hamfest, Sunday, May 20, Middletown Grange 
Fairgrounds, Penns Park Road, Wrightstown, rain or shine. 
Gates open 7 AM (Vendors at 6 AM). Donation $3.00. Pre-reg¬ 
istration $2.00. XYL’s and children free. Tailgaters $2.00 add. 
per 10' space. Food and drink available. Talk in on 147.69/09 
or 146.52. For information and pre-registration contact: Bill 
Cusick, W3GJC, Apt. 706 - Garner House, Hatboro, PA 19040. 
(215) 441-8048. 

PENNSYLVANIA: The 2nd annual Southern Alleghenies 
Hamfest, May 13, 8 AM to 5 PM, Bedford County Fairgrounds 
one mile west of Bedford on Rt. 30 and 1/2 mile west of Rt. 
220 bypass. Sponsored by the Bedford, Altoona, Somerset, 
PA, and Cumberland, MD ARCs and Blue Knob Repeater 
Association. Admission $3.00. Inside spaces $5.00 each, out¬ 
side tailgating $2.00. Visit nearby restored Old Bedford Village 
at special Hamfest rates. Talk in on Bedford repeater 145.49 
and 146.52 simplex. For more information call Tom Gutshall, 
W3BZN (814) 942-7334. 

PENNSYLVANIA: The tenth annual Northwestern Pennsyl¬ 
vania Hamfest, May 5, Crawford County Fairgrounds, Mead- 
ville. Gates open 6 AM. Bring your own tables. $5 per table 
to display inside. $2 per car space outside. $3 admission, chil¬ 
dren under 12 free. Refreshments. Commercial displays wel¬ 
come. Talk in on 145.13, 147.21, 147.03. Details: C.A.R.S., 
PO Box 653, Meadville, PA 16335. Att: Hamfest Committee. 

PENNSYLVANIA: The 30th annual Breeze Shooters’ Ham¬ 
fest, Sunday, June 3, 9 AM to 4 PM, White Swan Amusement 
Park, PA. Rt. 60 near greater Pittsburgh International Airport. 
Free flea market and free admission. Family amusement park, 
food on site. Registration $2.00 or 3/$5.00. Talk in on 28/88 
or 29 MHz. For information: Don Myslewski, K3CHD, 359 
McMahon Road, North Huntingdon, PA 15642. (412) 
863-0570. 

TENNESSEE: The Radio Amateur Club of Knox County will 
hold its 18th annual Hamfest, May 26 and 27, Kerbella Temple 
Auditorium, Knoxville. Saturday 9 to 5. Sunday 10 to 4 Ad¬ 
mission $3.00. Radio and computer forums, dealers, in- 
door/outdor flea market. Free parking. Talk in on 147.90/30. 
For information: Larry Poore, N4EHR, 4320 Felty Drive, Knox¬ 
ville, TN 37918. (615) 687-3154. 

VIRGINIA: The Tenth annual Manassas Hamfest, Sunday, 
June 3, Prince William County Fairgrounds, VA. RT. 234,1/2 
mile south of Manassas. 7 AM tailgate setup. 8 AM general 
admission. Tailgating, indoor exhibits, food available on 
grounds, YL program, CW proficiency awards. Admission $4 
per person, under 12 free. Contact: Bob Kelly, KA4NES, Gen¬ 
eral Chairman, Manassas Hamfest, c/o Ole Virginia Hams 
ARC, Inc., Manassas, VA 22110. (703) 361-9468. 

WASHINGTON: The Yakima ARC’S Central Washington State 
Hamfest, May 12 and 13, Hobby Building, Central Washington 
State Fairgrounds, Yakima. Saturday from 9 AM to 5 PM with 
lunch available. Sunday from 8 AM to 2 PM, breakfast and 
lunch available. Registration $4.00 advance, $5.00 at the door. 
Dealers’ displays and a free swap and shop with plenty of 
tables. Talk in on 146.01/61 and 146.34/94. For pre-registra¬ 
tion: Bob Rutherford, PO Box 9211, Yakima, WA 98909. 

THE 574TH AND 565TH S.A.W. BNS. will hold their second 
reunion July 1984 in St. Louis, MO. Former members please 
write to Chas. A. McGaffin, San Mateo Rd., San Mateo, FL 
32088. Phone (904) 328-9576 or to Angel M. Zaragoza, 
W6ZPR, 1571 - 9th St., San Bernardino, CA 92411. Phone 
(714) 889-2380 for full details. 


OPERATING EVENTS 

“Things to do...” 

MAY 11 AND 12: HANDI-HAM System’s special events sta¬ 
tion, W0EQO, will operate from Camp Courage, Maple Lake, 
MN, during the System’s 15th annual Spring Convocation. For 
a special certificate SASE to: Handi-Hams, 3915 Golden Valley 
Rd., Golden Valley, MN 55422. 

MAY 12 AND 13: ARMED FORCES DAY AT WEST POINT. 
The Meadowlands ARA will operate at the U S. Military 
Academy in honor of Armed Forces Day 1984 using the club 
station call N2BMN. To confirm QSO send large SASE 
(8Y2 x 1 1) with 374 U.S. postage to POB 324, Little Ferry, NJ 
07643 

MAY 19: In observance of Armed Forces Day, the U.S. Air 
Force Museum at Wright-Patterson Air Force Base, will host 
the operation of an Amateur Radio special event station Listen 
for K8DMZ from 1400Z to 2200Z. To commemorate the event, 
the Museum will issue a special certificate for each two-way 
contact. 

MAY 19: In recognition of the 35th annual Armed Forces Day 
celebration, Amateur Radio Station W4O0R, located aboard 
Naval Air Station Memphis, Millington, Tennessee, will be 
operating from 1400Z to 2200Z. Special certificates and QSL 
cards will be available to those who work W40DR. QSL to 
ARS W4O0R, PO Box 54278, Millington, TN 38054. 

MAY 19: ARMED FORCES DAY military-to-Amateur cross 


band operations will be conducted from 19/1300 UTC to 
20/0245 UTC May 1964. East coast stations commence opera¬ 
tions at 19/1300 UTC and west coast stations commence oper¬ 
ations at 19/1600 UTC May 1984. Military stations will trans¬ 
mit on selected military frequencies. The military operator will 
announce the specific Amateur band frequency being moni¬ 
tored. Entries must be postmarked no later than 26 May 1984 
and submitted to the respective military commands. Stations 
copying AIR send entries to: Armed Forces Day Test, 
2045CG/DONJM, Andrews AFB, DC 20331. NAM, NAV or 
NPG to: Armed Forces Day Test, HQ Navy-Marine Corps 
MARS, 4401 Massachusetts Ave., N.W., Washington, DC 
20390. WAR to: Armed Forces Day Test, Commander 7th Sig¬ 
nal Command, Att: CCN-PO-OX, Fort Ritchie, MD 21719. 

MAY 25 AND 26: ROYAL CANADIAN Air Force (RCAF) Tele¬ 
communications reunion. To honor the 50th anniversary of 
Air Force communications the reunion will be held at the Cana¬ 
dian Forces School of Communications and Electronics at 
Kingston, Ontario, for all active duty and retired members and 
spouses. For more information write to Air Force Telecom Re¬ 
union Committee, CFB Kingston, Kingston, Ontario K7L 2Z2, 

MAY 26: NISKA-DAY ’84. The Niskayuna, NY, High School 
Club Station, WB20KK, (OK Kids) will operate from 1500Z to 
2100Z to commemorate the 175th anniversary of the commu¬ 
nity of Niskayune. For a commemorative OSL card SASE to 
ARS WB20KK, Niskayuna High School, 1626 Balltown Road, 
Niskayuna, NY 12309. 

JUNE 2 AND 3: W.I.N.O., the Wireless Institute of Northern 
Ohio, an organization sponsored by the Lake County ARA, 
will operate a special events station to commemorate Ohio 
Wine Week. Listen for K080 operating from an actual winery 
in Madison, Ohio. A special 8V2 x 11 certificate will be available 
from: K080, WINO Weekend, 7126 Andover Drive, Mentor, 
Ohio 44060. 

JUNE 8 AND 9: Madison County ARC will operate club sta¬ 
tion W9VCF, portable from the historic Eight Street Festival 
in Anderson, Indiana. A special certificate will be offered to 
persons contacting the club station during the festival or any 
club member during the month of June. Send log info and 
$1.00 donation to Madison County ARC, c/o Frank M. Dick, 
WA9JWL, 921 Isabelle Drive, Anderson, IN 46013. 

JUNE 9 AND 10: The Knox County ARC will operate a special 
event station to commemorate Galesburg Railroad Days, an 
annual event for Galesburg, Illinois. Listen for W9GFD. For 
a special commemorative OSL card SASE to Knox County 
ARC, W9GFD, 1694 Bluebird Drive, Galesburg, IL 61401. 


[£& Porta-Tenna 

VHF/UHF Telescopic 1/4 & 5/8 
Wavelength Antennas for 
Hand-Held Transceivers & 


Test Equipment 


1/4 WAVELENGTH 


Modal No. 

Froq. MHz Description 

Price 

196-200 

144-148 5/16-32 stud w/sprlng 

$5.95 

196-204 

" BNC connector w/sprlng 

7.95 

196-214 

" BNC connector 

6.95 

196-224 

144-UP BNC conn. ad), angle 

7.95 

196-814 

220-225 BNC connector 

6.95 


5/8 WAVELENGTH 


191-210 

" 5/16-32 for old TEMPO 

22.95 

191-214 

" BNC connecter 

19.95 

191-219 

" PL-259 w/M-359 adpt. 

22.95 

191-810 

220-225 5/16-32 for Old TEMPO 

22.95 

191-814 

" BNC connector 

19.95 

191-940 

440-450 5/16-32 for HT-220 

22.95 

191-941 

" 1/4-32 Stud 

22.95 

191-944 

" BNC connector 

19.95 

Largest Selection of Telescopic 

Antennas. Write for Info. Price 

are 

postpaid via UPS to 48 States. For air 
delivery via UPS Blue add $1.50. 

Florida add 5% sales tax. Payment by 

M.O. or Cashiers Check only. 

^ 193 


RF PRODUCTS 


P.O. Box 33, Rockledge, FL 32955, U.S.A. 
(305) 631 0775 
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ANTENNA 


SYSTEMS 




The Full Line Antenna Company 


TOWERS 


TRI BAND BEAMS 


HF MONO BANDERS 


OMNI LOOPS 


VERTICALS 



MINI SP SERIES 
3, 4 ELEMENT 
FULL SIZE 
3. 4 ELEMENT 


10 METER 
15 METER 
20 METER 
10 * 20 * * * 


* * * 4 t *> 


■ ■ ■ ■■■■ »■ 


2. 3 ELEMENT 
2, 3 ELEMENT 
2, 3 ELEMENT 
2, 3 ELEMENT 


SWISS QUADS 
SKELETON SLOTS 
CIRCULAR AX for 
144 Mhz and 432 Mhz BANDS 


SQ 22 . 

SQY 06 
SQY 08 
SQY06N 


. DUAL QUAD 

. 6 ELEMENT QUAGI 

. 8 ELEMENT QUAGI 

. 2.6 ELEMENT 


* * • + ■ I f 


TOT 


ANTENNA 


AVAILABLE FROM YOUR LOCAL DEALER 


OR 

CALL 

OR 

WRITE 






2775 KURTZ STREET, SUITE 11 
SAN DIEGO, CALIFORNIA 92110-3171 
TELEPHONE (619) 299-9740 - TELEX 181747 
LOUIS N. ANCIAUX, WB6NMT ^ i 67 
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TE-I2PA 


67.0 XZ 

85.4 YA 

103.51 A 

127.3 3A 

156.7 5A 

192.8 7A 

71.9 XA 

88.5 YB 

107.2 IB 

131 83B 

162.2 5B 

203.5 Ml 

74.4 WA 

91.5 ZZ 

110.9 2Z 

136,5 4Z 

167.9 6Z 


77,0X6 

94 8 ZA 

114.8 2A 

141.3 4A 

173,8 6A 


79,7 SP 

97,4 26 

118 8 28 

146,2 46 

179.9 6B 


82.5 YZ 

100.0 1Z 

123.0 3Z 

151 4 52 

186.2 7Z 



* Frequency accuracy, ±1 Hz maximum -40°Cto + 85X 

* Frequencies to 250 Hz available on special order, 

* Continuous tone 

TE-12PB 


TEST-TOMES' 

TOUCH TONES: 

BURST TONES: 

600 

697 

1209 

1600 

1850 

2150 2400 

1000 

770 

1336 

1650 

1900 

2200 2450 

1500 

852 

1477 

1700 

1950 

2250 2500 

2175 

941 

1633 

1750 

2000 

2300 2550 

2805 



1800 

2100 

2350 


* Frequency accuracy, ±1 Hz maximum -4Q*C to +85°C 

• Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 

$89.95 


COMMUNICATIONS SPECIALISTS 


426 West Taft Avenue, Orange, California 92667 
(800) 854'0547/California: (714) 998-3021 
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Stuck with a problem? 

OurTE*12P Encoder might be just the solution to pull 
you out of a sticky situation. Need a different CTCSS 
tone for each channel in a multi-channel Public Safety 
System? How about customer access to multiple re¬ 
peater sites on the same channel? Or use it to generate 
any of the twelve tones for EMS use. Also, it can be used 
to access Amateur repeaters or just as a piece of ver¬ 
satile test equipment. Any of the CTCSS tones may be 
accessed withtheTE-12PA, any of the audible frequen* 
cies with the TE-12PB. Just set a dip switch, no test 
equipment is required. As usual, we T re a stickler for 
Iday delivery with a full 1 year warranty. 

* Output level flat to within 1,5db over entire range selected. 

* Immune to RF. 

* Powered by 6 30vdc, unregulated at 8 ma. 

* Low impedance, low distortion, adjustable sinewave output, 
5v peak-to-peak, 

* Instant start-up. 



















Join the computer revolution in Amateur Radio with the Computer Aided Transceiver 

... the new FT-980 from Yaesu Electronics! 


8-Bit microprocessor for greater operating flexibility. 
High-voltage, all solid state transmitter PA for excellent 
linearity. 

Keyboard entry of frequencies into any of twelve independent 
VFO/memory registers. 

Amateur band transmit plus general coverage receive 
capability. 

Full CW break-in with quiet solid state switching. 

CW Spot switch on front panel. 

Digital frequency display with resolution to 10 Hz. Digital 
readerboard-type coarse frequency sub-display. 

Keyboard entry of sub-bands for Novice, General, or 
Advanced Class operators. Separate sub-bands may be 
programmed on each memory. 

Up/Down scanning plus instant 15 kHz/step QSY from front 
panel. 

SSB/CW/AM/FSK/FM operation built in. CW and AM Wide/ 
Narrow selection using optional filters. 

Wide dynamic range and noise floor maintenance provided by 
husky front end design and IF filter gain balancing. 

10 Hz synthesizer steps. Quick frequency change via key¬ 
board or scanning controls. 

IF Notch fitter at 455 kHz for interference rejection. 


• Audio Peak Filter lor narrow band CW signal enhancement. 

• RX Audio Tone Control for signal laundering in AF line. 

• Variable IF Bandwidth and IF Shift using cascaded filters. 

• Memory storage of both frequency and operating mode. 

• Pushbutton Memory Check feature for verification of memory 
frequencies without actually changing operating frequency in 
use. 

• Pushbutton Offset Check feature for verification of 
memory-to-VFO frequency difference. 

• Variable Pulse Width Noise Blanker. 

• IF Monitor with front panel volume control. 

• RF Speech Processor. 

• Dual metering of Vcc, Ic, ALC, Compression. Discriminator 
Center. Relative PO, and SWR (Calibrated). 

• Selectable AGC: Slow/Fast/Off. 

• Separate RX-only antenna jack. 

• Three FSK shifts built in. 

• Optional Electronic Keyer Module. 

• Optimization of audio passband for mode in use. for preser¬ 
vation of noise figure with changing bandwidth. 

• Computer interface optional module available mid-1983, for 
remote transceiver control from personal computer terminal. 


For a detailed brochure covering the FT-980 CAT System, call or write your Authorized Yaesu Dealer. 


Price And Specifications Subject To 
Change Without Notice Or Obligation 



The radio. 



YAESU ELECTRONICS CORPORATION 6851 Walthall Way. Paramount, CA 90723 • (213) 633-4007 
YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton. OH 45011 • (513) 874-3100 
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CW, FSK. and PO Watti. input on 
AM. $vVR/p< ,vef^tret4f. Triple final 
protection circuits plus two cooling 
fans built m 10-Hz step synthesized 
(requency control, Available with 
optional automatic antenna Inner 
builtm. another industry firs!: Dual 
digital VFO’s Eight memory chan¬ 
nels that store both frequency anti 
band information, with internal bat¬ 
tery back-up (batteries not supplied). 
Dual mode adjustable noise btankers. 
especially effective in eliminating 
“woodpecker" type interference. 

SS8 IF slope tuning, for maximum 
rejection of Interference CW vari¬ 
able bandwidth, wifh pitch and side- 
tone control IF notch filter. Tuneable 
audio peaking filter. Unique six digit 
white Imoresce/;t tube digital display 
is easy-on the-eyes during those 
long contests. RF speech processor, 
for higher average "talk-power: SSB 
mcniloF circuit 4-slep RF 


TS-930S Optional Accessories: 

AT- 930 automatic antenna tuner, 
SP-930 external speaker, with select¬ 
able audio filters, YG-455C-1 (500 
Hz), YG-455CN-U250 Hz). YK 
88C-1 <500 Hr) CW' filter, YK-68A-1 
(6 kHzj AM filter, all plug in type 
SO-t commercial stability TCXO, 
MC-60A deluxe desk microphone, 
MC-80 and MC-85 communications 
microphones, MC 42S mobile hand 
microphone, TL-922A linear amplifie f 
(not for CW QSK), SM-220 station 
monitor, PC lA phone patch, 
SW-2000 SWR/power meter, 160 — 

6 meter, SW100A SWR/povirer/volt 
meter 160-2m HS-4, HS-5, HS-6. 
and HS 7 headphones. 

Isn’t it about time you stepped 
into the winner's circle? 

More information on the TS-930S 
is available from authorized dealers 
of Trio-Kenwood Communications, 
till West Walnut Street, 

Compton. Caiirorma 90220. 


We call it “DX-traurdinary" because 
the TS-930S has now become the 
favorite rig of the serious contested 
Its superior capability for full break in 
split-frequency operation, the speed 
and convenience with which its eight 
memory channels can be accessed, 
its unsurpassed receiver dynamic 
range and its remarkable ability to 
select the desired signal during 
periods of heavy QRM, utilizing VBT, 
Slope tuning. IF Notch filtering, and 
tuneable audio filtering, have all 
combined to make this the rig that 
gives you the EXTHA EDGE* 

The TS-930S is loaded with ail 
the special features that you always 
wanted in an HF transceiver. Full 
coverage ol the 160 through 10 
meter bands, including the new 
WARC frequencies, (easily modified 
for HF MARS) plus a general cover¬ 
age receiver that can tune any fre¬ 
quency from 150 kHz to 30 MHz. 
Operation in the SSB, CW, FSK, and 
AM .odes, with selectable full or 
semi CW break-in. All solid-state, 
with 250 watts PEP input on SSB, 


Specif a <m?s prices \w.ivrcr m t grange ttitfotif notice w obligutitip 

















































































